ICHEP 2024

BIRAGUE

4278 [nternational Conference on High Energy Physics

18-24 July 2024 Prague Czech Republic

Pacific Ocean Neutrino Experiment

Towards the first detector lines
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What are the sources?
How do they accelerate particles?

Our understanding is not complete.

July 17, 2024 Neutrino astronomy | Felix Henningsen



July 17, 2024

= : ®
‘. | ICHEP 2024 9,

Neutrino astronomy

Astronomical observat'ions of the universe
with the detection of cosmic neutrinos.

Neutrino astronomy | Felix Henningsen
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Neutrino detection

Sensor array in optical medium
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Neutrino detection

Sensor array in optical medium
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Pacific Ocean Neutrino Experiment

Neutrino detection

July 18, 2023

Sensor array in optical medium
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Global detector network
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Partnering with Ocean Networks Canada
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Pacific Ocean Neutrino Experiment

Project status

P-ONE-1 deployment
in 2025
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Optimal layout under study
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Detection line

Pre-packaged, fully-instrumented
detection line — 1km, 20 modules
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Detection line

Optical module ‘ Calibration module

(P-OM) | — = (P-CAL)
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Instrumentation

P-ONE Optical Module (P-OM)

Key facts

16x PMTs with full-waveform digitization
16x Optical flashers

2x Piezo-acoustic sensors

Sub-ns time synchronization

Full optical instrument simulation

For details PoS (ICRC2023) 1219




Piezo-acoustic receivers
D. Ghuman et al PoS(ICRC2023) 1112

Opto-mechanical integration

Optical flashers
F. Henningsen et al JINST 18 P10010 (2023)
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Full waveform read-out
Voltage vs Time (PMT, triggered on PONE Flasher)
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Instrumentation

P-ONE Calibration Module (P-CAL)

Key facts

8x PMTs with full-waveform digitization
2x Isotropic, self-monitoring laser system
2x Wide-angle cameras

2x Piezo-acoustic sensors

Full optical instrument simulation

For details PoS (ICRC2023) 1113
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Diffuse optics

Instrument calibration, simulation
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Seafloor positioning and GNSS

Acoustic ray-tracing simulation
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Excellent progression of the P-ONE project

First goal: Test deployment / detector concept and operation
= Full, detailed in-situ calibration and measurement of backgrounds
= Ultra-fast, high-bandwidth detector readout
= Particle identification
=  Study atmospheric muons and neutrinos

P-ONE-1 is a crucial milestone for a future km?® array in the Pacific Ocean
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Backup
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evolved by C. Bellenghi from Vitagliano, Tamborra and Raffelt, Rev.Mod.Phys (2019)
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Neutrino detectors

Sensor array in Cascade

optical medium

Atmosphere
dominated

late

Horizon
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Global detector network

B IceCube W KM3NeT, Sicily ~ @ Galactic center/plane
GVD, Russia B ONC, Canada @® TXS 05064056

Image L. Schumacher, E. Resconi
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P-ONE pathfinders
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Images arXiv:2310.16714
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