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P-ONE PMT Testing

Pacific Ocean Neutrino Telescope (P-ONE)

Underwater observatory, (like IceCube) to detect 
high energy neutrino events, off coast of Vancouver 
Island w/ existing Ocean networks infrastructure

20 light detectors (Precision optical modules, P-
OMs) per “string”, 10 strings make a cluster, 7 
clusters make P-ONE…
20*10*7 = 1400 light detectors to calibrate, verify 
performance!!

*See Jessie, Jakub & Bryan’s talk tomorrow for 
more about this*
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P-ONE PMT Testing
“Dark boxes”

Refrigerator (to 
cool to 5C)

Within box, 16 spaces for 
PMTs to mount (isolated 
from neighbours)

Calibration 
optical fiber. 
Remains in 
fridge

Ease of installation/removal for quicker 
turnaround (calibrate in batches of 2*16 
→ that’s still 44 batches to complete all 
1400 PMTs)
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P-ONE PMT Testing Construction 
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DarkSide-20k
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https://www.lngs.infn.it/en/darkside

Liquid Argon (LAr) Time 
Projection Chamber (TPC). 
Particle interactions cause 
scintillation light & 
ionization in detector

20t

50t

600t

*See Peter’s talk 2 hours ago for a 
related experiment (DEAP-3600)*



DarkSide-20k

• *Nic to send snippets/photos of some recent contributions, 
We’ll highlight them here ☺ 
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Optical diffuser mounting 
inside stainless-steel vessel. Compound lever system for 

ACSActuator-anode interface for 
Anode Control System (ACS)



KDK SDD2 
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Mechanical design, 
thermal verification, & 
fabrication for 2nd gen 
Silicon Drift Diode (SDD) 
experiment looking for 
rare nuclear decay 
modes



HELIX 

High Energy Light Isotope eXperiment 
(HELIX)

40km up, “cosmic rays” hitting upper 
atmosphere
What’s the composition of cosmic rays?
• 90% Protons
• 9% Helium/alphas
• 1% everything else

This experiment is measuring the 
composition of “everything else”

*See Conor’s talk tomorrow for more 
about this*

https://www.queensu.ca/physics/lemma/first-flight-helix
https://news.uchicago.edu/explainer/what-are-cosmic-rays 

The particle that made the 
shower (that we go to SNOLAB 
to shield ourselves from)
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HELIX
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HELIX - Requirements 

Parachute “shock” – 
8g

Parachute failure – 
only 1 or 2 cables 
supporting – tilt!

Gondola rotated, 
falling sideways

Upper atmosphere is 
windy!

Cables 
supporting 
are strong 
enough?
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SNO+ Platform needed

Image credit: https://snoplus.phy.queensu.ca/about.html

Make platform to attach to this 
shell structure (safely)

So that they can look at this

To be able to remove some 
equipment in the way (PMT 
panels)
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SNO+ Solution

• Nic responded to the high urgency 
call. Great job, Nic!

• Reviewed old design & fabrication 
drawings/documents

• Designed platform segments

• Design reviewed & approved by 
SNOLAB’s structural Engineer (Civil 
P.Eng)

• Built @ Queen’s, critical (structural) 
welding done by certified shop in 
Kingston
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SNO+ Platform Deployed
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SBC

14

• PV Construction & TSSA Registration 
managing

• Maintaining engineering drawings 

• Supporting documentation, engineering 
studies

*See Carter, Ezri, & Alex’s 
talks this afternoon*



PICO-500

• PV contract, design, registration

• Fluid carts

• Field Piping

• Cold plate

• Insulation & heaters*

• R.R.s & C.C.s*

• … and more
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*See William’s talk this 
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*See William’s talk this 
afternoon*



SNOLAB Project Life Cycle

I’ve seen/participated 
in this process, but for 
multi-year design 
processes! 

Requires good 
organization, project 
management, detail 
focus and methodical 
follow up

Documentation 
Package

Presentation

Slide from ENPH 459 Practical 
Cryogenic Engineering



Queen’s-IPDC GW Involvement

CDR PDR TDR IRR ORR DR

… and >150 2D drawings

1x of these

From Aug 2025-Present our team helped 
prepare documentation for/presented 
at…

3x of these

Example of a document submittal 
list (PICO-500 TDR)
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Lots of documentation
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NEWS-G Radon Removal

https://en.wikipedia.org/wiki/Radon-222#/media/File:Decay_chain(4n+2,_Uranium_series).PNG 

All are solids, 
except this one 
(gas). Mobility 
into experiments

Each of these α and 
β are radiation 
(particles) emitted 
in decays

Radon (Rn) present in 
particle detectors 
cause a signal 
background and 
“plate” 210Pb for a 
long-term background 
(bad) 

*UG Rn concentration is ~100 Bq/m3 (decays/s/m3)

Experiments build shielding to protect detectors 
from external radiation. Many efforts 
(cleaning/etching surfaces) to reduce particle 
decays coming from within 

https://www.snolab.ca/experiment/news-g/ 
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NEWS-G Radon Removal

Current progress: 
Model existing 
experiment 
recirculation 
method, how 
effective is it at 
removing particles 
from inside? 

Next steps: What modifications can we make to design to improve that 
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Fabrication & Assembly

These guys would have appeared on pretty much every slide with fabrication. They are integral part of our 
ability to deliver. Thank you Jeff, Rob, Pat, and Chuck (retired)
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IPDC Members!



Machine Shop
• Machining services available at 

Queen’s shop supporting MI-AP 
projects
• Not currently charging for time

• Billing for materials and consumables

• Prioritization based on current shop 
load, suitability, requested schedule – 
fold this into the management 
responsibilities for IPDC

• CNC mill/lathe, some welding, manual 
tools (mill, lathe, drill press, bandsaw, 
shear, press brake, press), 3D printer, 
water jet

• Reach out for details
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Teaching/Consulting student projects, 
mentoring, lab work, L0 
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*See Avani’s talk 2 hours ago*
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Contact me at: jtc7@queensu.ca

This research was undertaken thanks in part to funding from the 

Canada First Research Excellence Fund and the Natural Sciences and 

Engineering Research Council of Canada through the Arthur B. McDonald 

Canadian Astroparticle Physics Research Institute.

Thank you
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