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Image: A. Turcati

Image: M. Huber

P-ONE – a new complementary telescope
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Ocean Networks Canada
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Optical characterisation 
of deployment site

R&D on optical modules, 
further characterisation

Pacific Ocean Neutrino Experiment
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STRAW – 1st pathfinder mission

• Objective: Measure optical properties and verify deployment of strings

• Deployed July 2018 in Cascadia Basin in collaboration with ONC

• Operational with a duty cylce of around 98%

• Concept of 2 lines and 2 different optical modules:

• 3x POCAM: Emission of nanosecond light pulses

• 5x sDOM: Measurement of incident light via 2 PMTs

Image: K. Holzapfel
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Image: C. Fruck, A. Gärtner

STRAW – preliminary results
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Images: ONC, TUM
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• R&D for P-ONE, further background characterisation, verification of attenuation length

• 3 standard modules with p/T/H ping signal

• 7 specialized modules

• 2x PMT spectrometers

• Stand-alone spectrometer

• Muon Tracker

• 2x LiDARs

• External module - WOM

Background

Attenuation Length 

Deployment 

STRAW-b – 2nd pathfinder mission
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Images: ONC, TUMSTRAW-b successfully deployed on 27th Sept. 2020, data commisioning ongoing 
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P-ONE – prototype line concept

• Definition of task: Construction and deployment of a P-ONE mooring line as first 
installation of the final P-ONE detector. The prototype line shall verify the working 
principle, deployment technique, and be the blue print for the following mooring 
lines. 

• Instrument types:

• P-ONE - Digital Optical Module

• P-ONE - Calibration Module

• Please note: Very early development stage, all illustrations are preliminary studies! 
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P-ONE – prototype line modules

Optical Module | Preliminary concept study

• PMT selection just started

• Readout benefits from STRAW projects

Calibration Module| Image: POCAM for ICU

• Calibration module will be branch of POCAM

• Analog electronics directly adaptable



Thank you for the attention! There are many more involved! 
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Backup
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• Provide deep sea infrastructure (NEPTUNE)

• ~800km loop with 5 nodes

• High-speed data link (up to 10GB/s)

• High power (9kW/node)

• „Plug and Play“ basis provides modularity 

ONC – Ocean Networks Canada
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ONC – Ocean Networks Canada
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STRAW – preliminary results

• Attenuation length

• 365 nm: 9.4 m +/- 0.2 m.) +/- ~1.0 m (sys.)

• 405 nm: 15.6 m +/- 0.7 m (stat.) +/- ~3.0 m (sys.)

• 465 nm: 31.0 m +/- 1.0 m (stat.) +/- ~6.0 m (sys.)

• 600 nm: 5.0 m +/- 0.5 m (stat.) +/- ~2.0 m (sys.)

• Background

• Baseline with few kHz (40K and diffuse bioluminescence)

• Bioluminescence bursts up to tens of MHz

• Note: Updated attenuation length results on slide 6 Image: C. Fruck
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Two components: 

Baseline with few kHz (40K and diffuse bioluminescence) & bioluminescence bursts up to tens of MHz (correlated to current) 

Image: I. C. Rea

STRAW – background
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Kapustinsky

• Controlled discharge of C via trigger pulse

• Behaviour determined by values of L and C

LiDAR-type pulse driver

• Controlled switching of GaN-FET

• Adjustable pulse width by delayed trigger input

POCAM – pulse drivers
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Photon output (405nm):

• Kapustinsky (fast): 1e7 to 1e8 [1-2ns FWHM]

• Kapustinsky (def): 1e8 to 1e9 [5-8ns FWHM]

• LiDAR-type (5ns): 1e9 to 1e10 [4ns FWHM]

• LiDAR-type (25ns): 1e10 to 1e11 [6ns FWHM]

POCAM – pulse drivers
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• Photosensor signal is fed to PADIWA 

• Amplification and signal-shaping for TOT measurements

• TRB3sc (Trigger Readout Board)

• Integrated readout system with FPGA and TDCs

• Different thresholds adjustable for TOT measurement

• Communication via media converter and Odroid C2

• Port-based VLAN is implemented – isolates TRB3sc from SFP uplink

• Monitoring of power consumption via I2C bus

• Phobos carrier board establishes connection to TRB3sc

STRAW-b – readout electronics
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• Instrument tray

• Built from aluminum profiles (weight: 1200kg (equipped))

• 5 modules can be stored on each side

• Communication cable (VEOC) is spooled in an eight

• Module mechanics

• Protection of glass sphere via EPDM rubber layer

• Click-in mechanism to merge with ferrules on wire rope 

STRAW-b – instrument tray and module mechanics
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P-ONE – detector concept

Image: K. Holzapfel


