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Image lceCube / NASA _ B

Neutrinos as cosmic messengers

0 Only weakly interacting = small cross section

0 Unimpeded by magnetic fields and dust
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Neutrino detectors

Detection principles

o Use array of sensors in optical medium to detect
Cherenkov light of neutrino secondaries
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Detection principles

0 Use array of sensors in optical medium to detect
Cherenkov light of neutrino secondaries iceCube Lab
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o Low flux = require gigantic volumes

o Natural detector media are used

= QOcean, lakes, glaciers ~3km \\ 551
! ¥ i
Image IceCube Collaboration Image KM3NeT Collaboration
(in operation since 2010) (in construction since 2015)
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Global effort

o Use array of sensors in optical medium to detect
Cherenkov light of neutrino secondaries

o Low flux = require gigantic volumes

o Natural detector media are used
= QOcean, lakes, glaciers

0 Global experimental effort
= Experiments IceCube, KM3Nel, GVD, P-ONE
= Medium Water, ice
= Energies GeV — PeV

Image L. Schumacher

in operation since 2010
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Global effort

Wa : :
ter construction, operation and maintenance
are challenging. ..
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The Pacific Ocean Neutrino Experiment P-ONE DEPARTMENT
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What's different?

0 Deep-sea optical cable network operated by Ocean Networks Canada (completed 2009)

0 Annual budget ~$27M (CDN)
OCEAN NETWORKSAC A}

Discover the ocean. Understand the
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An Initiative of the University of Victoria
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The Pacific Ocean Neutrino Experiment P-ONE DEPARTMENT

Phase 1: Pathfinders

Phase 1

Pathfinder
Missions

Vision and site
qualification
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Phase 1: Pathfinders
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Publications JINST 14 PO2013 (2019) — Nature Astronomy 4(2020) — Eur. Phys. J. C 81, 1071 (2021)
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The Pacific Ocean Neutrino

Phase 1: Pathfinders

Phase 1

Pathfinder
Missions

Vision and site
qualification

@
. ®
Experiment P-ONE SF
O
60 1 1 1 1 1 1 1 1
I STRAW, Cascadia Basin,
this Work
50 I KM3NeT, ACY,
G. Riccobene et al., Astropart. Phys., 2007
—_ ¥ KMB3NeT, LAMS,
E 407 i E.G. Anassontzis et al., NIM A, 2008
"gn *i # Lake Baikal,
=] ¥ V. Balkanov et al., Applied Optics, 1999
g v "clearest natural water”
e Smith & Baker, Applied Optics, 1981
X
2 20 .
E .
< =
10 1 =
x
w *
0 L 3
350 400 450 500 550 600 650 700 750

DEPARTMENT
OF PHYSICS

Wavelength [nm]

Publications JINST 14 PO2013 (2019) — Nature Astronomy 4(2020) — Eur. Phys. J. C 81, 1071 (2021)
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The Pacific Ocean Neutrino Experiment P-ONE

Phase 2: Project status

Concept, design,
prototype
>= 3 moored
observatories (MOs)
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The Pacific Ocean Neutrino Experiment

Phase 2: Project status

Proof of concept

Successful operation
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The Pacific Ocean Neutrino Experiment P-ONE

Phase 2: Project status
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P-ONE JB

P-ONE Demonstrator
2024 — 2027

Proof of concept
Successful operation

Atmospheric backgrounds

First neutrinos in the Pacific
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The Pacific Ocean Neutrino Experiment P-ONE

Phase 2: Project status

50 m
y 3 e
g _
o
«\6
6\\8\09 1 1
L 1000 m 4 Optimal |
a
1km I yout under study

Connection

to ONC node P-ONE JB

P-ONE Demonstrator
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Discoveries
International synergy

Proof of concept
Successful operation

Atmospheric backgrounds

First neutrinos in the Pacific

July 21, 2022 TRIUMF Science Week | Felix Henningsen | P-ONE Collaboration 14



The Pacific Ocean Neutrino Experiment P-ONE DEPARTMENT

Key innovations

Key 1 Hosted by professional deep-sea infrastructure

Key 2 Integrated cable design

Key 3 Hybrid detection / calibration module

Key 4 Full wavetorm digitization

Key 5 Unprecedented pointing + particle identification
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European Research Council
Established by the European Commission

NSERC
CRSNG

Ocean Networks Canada is an exciting partner for deep-ocean (neutrino) physics

P-ONE is an exciting project for Canadian-based leadership INNOVATION.CA
TI.I'I'ILMU
Project is growing fast with clear path towards P-ONE demonstrator
= [ ORIGINS
Excellence Cluster

New collaborators are welcome to join our efforts!

SFB 1258

.
Dark Matter !; »
.

Messengers

If you want to learn more: https://www.pacific-neutrino.org/
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Neutrino detectors P-ONE DEPARTMENT
O OF PHYSICS

Global effort
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Neutrino detectors

Global effort

TXS 0506+056

® NGC 1068
@ Galacti
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Backup
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Backup
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Picture of a bioluminescent animal (1 min exposure)
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Muon animation
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Animation C. Kopper
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Plot Niels Bohr Institute “Neutrino Astronomy”
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