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�2Outline

•Why are we here? 

•What have we achieved so far? 
•What has been deployed 

•How well are the site characteristics known 

•What comes next? 

•Why another neutrino telescope?

Collabora4ng	Ins4tutes:	Canada	(UoA,	Queen’s,	SFU,	ONC),	InternaAonally	(TUM,	MSU,	GSI)	
Supported/Interest	expressed:	TRIUMF,	SNOLAB,	McDonald	InsAtute	

Material	and	slides	shamelessly	stolen	from	
many	P-ONE	Collaborators	—	Thank	you!
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�3Members of the Proto-Collaboration
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�4Why are we here?

• Because of the existing ONC deep sea infrastructure!

• One of world’s largest and most 
advanced cabled ocean observatory 

• Consists of NEPTUNE & VENUS & 
number of smaller observatories 

• NEPTUNE: 

• completed in 2009 

• 800km loop of fibre optic cable, 
data flow and power 
infrastructure 

• designed for long-lived, highly 
reliable underwater operations 

• high-speed data link (1Gb/s) 

• high power (at least 8kW/node)
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�6STRAW — Strings for absorption length in water
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�7STRAW — Strings for absorption length in water
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�8What can we measure with STRAW

• How good are the optical properties in the  
Cascadia Basin: 
1. Local bioluminescence activity (expected main 

emission spectrum 440-540 nm)  
(I) Identification of burst periods 
(II) Bioluminescence vs. water current 

2. Background characterization 
(I) Baseline (40K and diffuse bioluminescence) 
(II) Sedimentation effect  

3. Optical properties of the water

Deployment was a 100% success, 
all sDOMS are taking data! 
(see M. Boehmer et al 2019 JINST 14 P02013)
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�9What can we measure with STRAW
1. Local bioluminescence activity (expected main emission spectrum 440-540 nm)  

(I) Identification of burst periods —> typical length of 30s 
(II) Bioluminescence vs. water current —> well known, detailed correlation analysis ongoing 

2. Background characterization 
(I) Baseline (40K and diffuse bioluminescence) 
(II) Sedimentation effect  

—> no indication so far

Pyrosomes

*Preliminary*	
(analyses	ongoing)
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�10What can we measure with STRAW
1. Local bioluminescence activity (expected main emission spectrum 440-540 nm)  

(I) Identification of burst periods —> typical length of 30s 
(II) Bioluminescence vs. water current —> well known, detailed correlation analysis ongoing 

2. Background characterization 
(I) Baseline (40K and diffuse bioluminescence) 
(II) Sedimentation effect  

—> no indication so far

Pyrosomes

*Preliminary*	
(analyses	ongoing)

observa?on	from	ANTARES/KM3NET
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�11Optical properties of the Water
• Measure Attenuation length in the water 

• For different wavelength  

• Scattering and absorption separately 

• First results look promising!

Inputs:

*Preliminary*	
(analyses	ongoing)
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�13STRAWb — The 2nd pathfinder towards P-ONE  

• Calibration — calibration — better calibration 

• Background calibration 
• PMT Spectrometer (12 PMTs w.  

different wavelength filters) 

• Muon spectrometer (SiPMT  
readout) 

• Water properties 
• LiDAR (450nm) 

• Standard modules 
• p/T/H and magnetic field  

sensors for ping signal 

Timeline: 
Testing at ONC 2019 
with deployment in 
summer 2020
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�14Pacific Ocean Neutrino Explorer (P-ONE)

• Unlike IceCube, we can design for service and reconfiguration
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•What has been deployed 

•How well are the site characteristics known 

•What comes next? 
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In addition: 
• P-ONE project has large emphasis on collaboration and complementarity with 

existing efforts such as IceCube, GvD (Baikal), and KM3NeT  

• We aim for combined cross-calibration efforts to boost precision of all measurements 
at all neutrino telescope sites worldwide (POCAM, LiDAR, etc..) 

Why another neutrino telescope?
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�17Why another neutrino telescope?
• Exposure — exposure — exposure 

• Connectors — connectors — connectors —> ONC! Overcome difficulties/failures of KM3NET
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�18Why another neutrino telescope?

• Exposure — exposure — exposure 

• Horizontal coverage from which HE 𝜈 will not be affected by the Earth 
absorption 
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�20P-ONE is gaining traction fast!

ICRC	2019	rapporteur	talk	by	A.	Kappes

Lepton-Photon	2019	
talk	by	Art	McDonald

https://www.icrc2019.org/uploads/1/1/9/0/119067782/rapporteur_neutrinos.pdf
https://indico.cern.ch/event/688643/sessions/310745/attachments/1878224/3121038/LeptonPhoton_Public_Lecture_McDonald.pdf
https://indico.cern.ch/event/688643/sessions/310745/attachments/1878224/3121038/LeptonPhoton_Public_Lecture_McDonald.pdf
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�21In Summary

• Why are we here? 

• Because ONC is opening new exiting opportunities (10y experience deep sea operation/
deployment, infrastructure, deployment is fast and reliable with minimal overhead) 

• What have we been able to achieve so far? 

• A new interdisciplinary international collaboration  
• Successful deployment of STRAW —> first results 

• What comes next? 

• Complete the qualification of the deep sea site 
• Design 10-string bundle (we have a baseline, but  

dreaming is allowed) 
• Secure funds for it!  

• Why another neutrino telescope? 

• Exposure-exposure-exposure 
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�22Planned Canadian Contributions — *not final list*

•Calibration and testing of components (in-lab and in-situ) 

•Commissioning, Construction & Deployment  
(DOMs contributed from international partners) 

•Simulation, Reconstruction & Data analysis 

•In-situ trigger system (Hardware & Software) 

• Highly efficient in its data transmission and bandwidth requirements (less 
optical fibre cables —> significantly cheaper $$)
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Additional Material
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�26POCAM
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�27sDOM
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�28Attenuation measurement
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�29Standard Module
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�30Slides and thoughts by John G. Learned 
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�32Slides and thoughts by John G. Learned 


