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- 3D array of instrumented 
vertical line, IceCube style; 

- mPMT optical sensors, 
KM3NeT style; 

- clusters of instrumented 
vertical lines, GVD style. 

What is new about P-ONE?

M. Agostini et al. (P-ONE Coll), Nature Astron. (2020)
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- 3D array of instrumented 
vertical line, IceCube style; 

- mPMT optical sensors, 
KM3NeT style; 

- clusters of instrumented 
vertical lines, GVD style. 

What is new about P-ONE?

First Neutrino Telescope 
hosted by an existing 

large scale oceanographic 
infrastructure:  

Ocean Networks Canada 

M. Agostini et al. (P-ONE Coll), Nature Astron. (2020)



T H E  I N T E R N E T- C O N N E C T E D  O C E A N  
O C E A N  N E T W O R K S  C A N A D A  ( U N I V E R S I T Y  O F  V I C T O R I A )   

I C R C ‘ 2 1 .                                                                                                        E .  R E S C O N I

Cabled ocean observatory: North East Pacific Time-series Underwater 
Networked Experiment (NEPTUNE), completed in 2009, 
multidisciplinary subsea system. 

• 800 km loop of fibre-optic cables; 

• Highly reliable underwater operations distributed to 5 nodes; 

• Each node:  

• high-speed data link (up to 4 Gb/s per node); 

• high power (~8 kW/node);  

• read data in real time at high time resolution.  

Installation of the scientific instrumentation: plug and play. 

https://www.oceannetworks.ca         https://data.oceannetworks.ca/home      
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Cabled ocean observatory: North East Pacific Time-series Underwater 
Networked Experiment (NEPTUNE), completed in 2009, 
multidisciplinary subsea system. 
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Ocean Networks Canada's SeaTube
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Mean Livetime: 98.3%

Ocean Networks Canada's SeaTube
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Ocean Networks Canada's SeaTube
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Result No.1: 40K in situ measurement 

P-ONE preliminary 

PoS(ICRC2021)1160, C. Fruck, A. Gärtner, I. C. Rea, J. Stacho, et al.
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S A L I N I T Y  F R O M  T H I S  W O R K :  2 . 7 ± 1 . 5 %  
S A L I N I T Y  F R O M  O N C :  3 . 4 8 2 ± 0 . 0 0 1 %  
S A L I N I T Y  AT  A N TA R E S  S I T E :  3 . 8 4 4 %  
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Results No.2: Bioluminescence modulated as the ocean’s tides 

P-ONE preliminary 

0 12 24 36 48 60 72 84 96
Hours of Operation

104

105

106

107

R
at

e
[H

z]

90th Percentile
50th Percentile

10th Percentile

PoS(ICRC2021)1160, C. Fruck, A. Gärtner, I. C. Rea, J. Stacho, et al.

75kHz ADCP



11

O P T I C A L  P R O P E R T I E S  I N V E S T I G AT I O N  
T W O  PAT H F I N D E R  M I S S I O N S  ( 2 0 1 8 ,  2 0 2 0 )  

I C R C ‘ 2 1 .                                                                                                        E .  R E S C O N I

Result No.3: Attenuation length
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this Work

KM3NeT, AC9,
G. Riccobene et al., Astropart. Phys., 2007

KM3NeT, LAMS,
E.G. Anassontzis et al., NIM A, 2008

Lake Baikal,
V. Balkanov et al., Applied Optics, 1999

”clearest natural water”
Smith & Baker, Applied Optics, 1981

PoS(ICRC2021)1160, C. Fruck, A. Gärtner, I. C. Rea, J. Stacho, et al.
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I N T E R D I S C I P L I N A R Y  S T U D I E S ,  B A C K G R O U N D  M O D E L L I N G  
S P E C I A L I S E D  S E N S O R S :  P M T  S P E C T R O M E T E R  

I C R C ‘ 2 1 .                                                                                                        E .  R E S C O N IPoS(ICRC2021)1092, I.C. Rea, K. Holzapfel, A. Baron, et al.
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P-ONE preliminary 

Picture of a bioluminescent animal (1 min exposure) 

Emission spectrum of the same bioluminescent animal; bioluminescence simulation on-going effort from 

S. Meighen-Berger, L. Ruohan, G. A. 
Wimmer, Bioluminescence modeling for 
deep sea experiments, submitted to 
Deep-Sea Research

I N T E R D I S C I P L I N A R Y:  O C E A N O G R A P H Y,  M I C R O B I O L O G Y,  
C L I M AT E  C H A N G E  R E L AT E D  S T U D I E S

PoS(ICRC2021)1092, I.C. Rea, K. Holzapfel, A. Baron, et al.
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ONC supports of sea operations: plug and play; 

ONC supports of slow control, data monitoring, 
communication, outreach, diversity, CO2 neutrality …  
great partner; 

Cascadia basin -2.6 km deep site ambient background, 
comparable to other sites; 

Cascadia basin -2.6 km attenuation length comparable to 
other sites.

We can!
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PoS(ICRC2021)1197, C. Spannfellner, M. Danninger, et al.

18-20 optical sensors 2-5 calibration modules

Cable outreach on-going; 
Mini-junction box (triggering system): under design; 
Time synchronisation system: under design.

Prototypes: on going
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Pathfinder 
missions: STRAW, 

STRAW-b

Prototype Lines:
first bundle 

P-ONE future in the 
PLEnuM context

P-ONE: mass production, 
deployments

2018-2021 2022-2025 2025-2030 >2030

Graphics powered by presentationgo
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PoS(ICRC2021)1185, L. Schumacher, M. Huber, M. Agostini, M. Bustamante, F. Oikonomou, E.R.
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PoS(ICRC2021)1185, L. Schumacher, M. Huber, M. Agostini, M. Bustamante, F. Oikonomou, E.R.
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Because We can 
Exposure exposure exposure

I N  S U M M A R Y
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Backup
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Assumption: P-ONE ~ IceCube 
Impact: P-ONE will boost 
exposure to the Southern Sky 
by order of magnitudes.
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 IceCube is opening the high energy neutrino sky with great success.  

 More and larger neutrino telescopes are mandatory to progress in the 
exploration at the highest energies.  

 P-ONE is a new, scalable neutrino telescope based on 

learned lessons from IceCube, GVD, KM3NeT/Antares; 

first time @ an existing large scale oceanographic infrastructure, 
Ocean Networks Canada. 

 NEPTUNE node of Cascadia Basin (-2.6 km), optically qualified. 

 New dedicated sensors installed in 2020, more studies of the Pacific ocean. 

 P-ONE prototype line(s) started, target deployment 2023. 

P-ONE as a catalyzer of a planetary neutrino monitoring system 
open to multi-observatory and multi-messengers


