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Science Strategy
● The science at SNOLAB is currently focused on 

fundamental particle physics. Primarily looking at 
further investigating the nature of matter. 
Specifically:

– What is the nature of dark matter?
– What is the nature of the neutrino?

● SNOLAB is interested in collaborating on any 
scientific research that requires deep underground 
facilities. For example:

– Neutrino observatories (solar, supernovae, geo, reactor, etc.)
– Effects of radiation on biological systems
– Environmental monitoring (nuclear non-proliferation, 

aquifers, etc.)
– Effects of radiation on quantum technologies
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Large neutrinoless double beta decay project
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Disciplines at SNOLAB

PHYSICS CHEMISTRY BIOLOGY INDUSTRY

GEOSCIENCE EDUCATION CULTURAL
ARTSENVIRONMENT

COMPUTATION
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ENVIRONMENTAL MONITORING

PHYSICS ENVIRONMENT

CHEMISTRY



6 Welcome to SNOLAB!



7 Welcome to SNOLAB!

NUCLEAR FORENSICS
● Dual HPGe detector 

deployed by Health 
Canada for nuclear 
forensics

● SNOLAB is working to 
improve sensitivity to 
isotopes with -   γ γ
coincidences (and - )γ β
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● Health Canada has installed a 
radiation monitoring station at 
SNOLAB (overflow parking lot) that 
is part of the Canada Radiation 
Monitoring Network
● Air and water sampling
● Live radiation monitoring (e.g., dosimetry)
● c.f. Jean-Francois Mercier’s SNOLAB semina

r “Environment Radiation Health Monitoring 
at Health Canada” (Jan. 22, 2024)

● General take-away: we’re excited at 
the expansion in directions and 
capability that complements the 
“traditional” astroparticle portfolio!

https://snolab.sharepoint.com/:v:/r/sites/SNOLABSeminars/Shared%20Documents/2024/2024-01-22_Jean-Francois_Mercier/2024-01-22-Jean-Francois-Mercier.mp4?csf=1&web=1&e=4qzTv8
https://snolab.sharepoint.com/:v:/r/sites/SNOLABSeminars/Shared%20Documents/2024/2024-01-22_Jean-Francois_Mercier/2024-01-22-Jean-Francois-Mercier.mp4?csf=1&web=1&e=4qzTv8
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UNDERGROUND BIOLOGY

PHYSICS BIOLOGY
CHEMISTRY
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REPAIR
Study the effects of very low background 
radiation levels on living organisms.

Assess the markers for carcinogenesis 
and alterations to DNA in human cells as 
well as whole organism development 
and growth using lake whitefish 
embryos.

Partnership with Laurentian University 
and NOSM, led by university faculty.

Lapointe MR, Laframboise T, Pirkkanen J, Tai TC, Lees SJ, 
Santa Maria SR, Tharmalingam S, Boreham DR, Thome C. 
Protracted Exposure to a Sub-background Radiation 
Environment Negatively Impacts the Anhydrobiotic 
Recovery of Desiccated Yeast Sentinels. Health Phys. 2024 
Jun 1;126(6):397-404. doi: 10.1097/HP.0000000000001804. 
Epub 2024 Apr 3. PMID: 38568172.
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Yeast is produced underground in 
SNOLAB in the low-radiation 
environment and dried (it is still alive in 
this state). This yeast is then used in 
NASA programs (BioSentinel) aimed at 
assessing biological impact of deep-
space radiation.

Ph.D. student, now post-doc, Michel Lapointe working 
with yeast in underground life science laboratory

A new initiative to link deep underground laboratory biology programs 
is launching, and the NOSM group may take the lead on producing, 
sharing, and analyzing yeast samples distributed to any group that 
requests them,
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HUNTING FOR DARK MATTER

PHYSICSCOMPUTATION

CHEMISTRY
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Solid-State-Based: SuperCDMS

Construction aimed to be complete by the end 
of this year (summer is the target) with 

operations to begin in 2025-2026.

Use ultra-cold semiconducting crystals as 
tuning forks for dark matter: an interaction 

causes vibrations, read out as heat.
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CCD-Based Detectors: DAMIC and SENSEI

SENSEI is pushing sensitivity 
boundaries in low-mass dark 

matter space, and SENSEI and 
DAMIC together are exploring 
low-energy noise common to 

many experiments.
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Gas-Based Detector: NEWS-G
NEWS-G has been taking high-
quality data in SNOLAB since 

2022. The copper sphere houses 
methane, providing a low-mass 

target (hydrogen) sensitive to 
light dark matter collisions.

We look forward to increasing 
science results from this effort!
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Superheated Fluid Targets for 
Dark Matter: PICO

PICO-40L (70kg freon target) PICO-500 (250kg freon target)

In Construction

Operations
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Lots of underground activity Lots of underground activity 
as construction proceeds as construction proceeds 

through 2025, with the goal of through 2025, with the goal of 
starting operations in 2026.starting operations in 2026.
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Liquid Noble Targets: DEAP-3600

DEAP-3600 has just concluded a 
period of important upgrades and 

is headed for operations! DEAP 
has strong sensitivity for higher-

mass dark matter.
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Applying lessons
“We apologize to experimentalists for having no idea what is the mass of the Higgs boson, …, 
and for not being sure of its couplings to other particles, except that they are probably all very 
small. For these reasons we do not want to encourage big experimental searches for the Higgs 
boson…”

John Ellis, Mary Gaillard, Dmitri Nanopolous. “A phenomenological profile of the Higgs boson”. 
Nuclear Physics B, Volume 106, 1976, Pages 292-340.

“I’ve been looking for you for over 20 years.”
“Now, you have found me.”

Sau Lan Wu’s words to Peter Higgs, and his response, on July 4, 2012, upon the moment of 
their first meeting in real life.

THE NATURE OF DARK MATTER THE MASS OF THE NEUTRINO
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NEUTRINO SCIENCE

CHEMISTRY

INDUSTRY

COMPUTATION

PHYSICS
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Tellurium-130 has a high natural abundance (34%) 
and provides a valuable avenue toward neutrinoless 
double beta decay  needs to be synthesized into a →
scintillator-soluble molecule at industrial scale (1.3 
tonnes of Te-130, corresponding to 3.9 tonnes of Te).

arXiv:2212.12444

https://arxiv.org/abs/2212.12444
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SNO+ TELLURIUM PLANTS

Telluric Acid (TeA) Plant Te-Diol Plant

TeA and Te-Diol production test-
batch operations are underway
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SNO+ has been a science 
machine, with publications 
stemming from its “water 

phase” running (2017-2019) 
and more recently from its 

“partial fill” scintillator phase 
(2019-2020).

Headline grabbers have 
been their water-only 

reactor neutrino detection 
and their recent neutrino 
mixing parameter results.
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HALO
● Supernova Early Warning 

Detector (neutrino burst 
detection)

● 79 tonnes of recycled lead 
and 128 recycled SNO 
neutral current detectors.

● > 99% uptime
● Longest continuously 

running experiment at 
SNOLAB (13 years)
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QUBITS
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CRYOGENIC UNDERGROUND TEST 
ENVIRONMENT (CUTE) FACILITY

Main system components:
Payload
Cryostat
Magnetic shielding
Water tank
Drywell
Deck
Low activity lead
Very low activity lead
Internal lead
Polyethylene
Suspension system
Extra frame for  Pulse Tube 
(PT)/turbo
Gamma source
Neutron source
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Qubits in CUTE
● ‘Characterization of qubits in a deep 

underground environment’ chosen for 
funding by the US Army Research Office.

● Prof. Chris Wilson at the Institute for 
Quantum Computing is the project 
leader.

● Chalmer’s University will produce 
cutting-edge superconducting qubit 
arrays.

● Arrays tested in Sweden, Waterloo, then 
SNOLAB (housed in CUTE).

● First data from SNOLAB qubits obtained 
this year, with interpretation forthcoming 
and additional qubit designs deployable 
in CUTE.
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FUTURE DIRECTIONS
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Community-Oriented Programs
● SNOLAB Underground 

Science Institute
– An intellectual support 

program at SNOLAB
– Just concluded: Summer 

2025 Lecture Series!
● Visit https://indico.snolab.ca/e/susi2025 

for lecture videos

https://indico.snolab.ca/e/susi2025

https://indico.snolab.ca/e/susi2025
https://indico.snolab.ca/e/susi2025


30 Welcome to SNOLAB!

Dan Hooper

Roxanne Guenette

Wouter Van De Pontseele

https://indico.snolab.ca/e/susi2025

Quantum Technology 
and Rare Phenomena

Cosmology and 
Astrophysical Theory

Neutrino Science and 
Challenges

https://indico.snolab.ca/e/susi2025
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CONCLUSIONS AND OUTLOOK
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Charting the explosion in 
“Underground Science” using 

INSPIREHEP API
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What Wasn’t Covered?
● Geoscience: seismic monitoring
● Cleanliness: techniques and assays  assess the value of →

choices and actions
● Laboratory characterization: backgrounds throughout the 

lab (neutrons, gamma rays, radon, etc)
● Broader Environmental Monitoring: air and water quality, 

low-level environmental radiation monitoring, etc.
● … and a lot more!
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Summary
● SNOLAB welcomes 

opportunities to cross 
disciplines in order to solve 
challenging problems
– Strategic Plan 
– Community Engagement

● The problems of this century 
will benefit from a combination 
of many experts with varied 
perspectives  we aim to →
facilitate this. 
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Ask Questions.

Seek Answers.

Go Deep.
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APPENDIX
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SNOLAB by the Numbers
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Maxwell 
Bridgewater
Simulation/
analysis of 
coincident 

events

-  coincidence calibration β γ
using a Xe-133 sample 

from Health Canada
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Semiconducting Crystals: 
SuperCDMS and HVeV

SuperCDMS 
Cleaning and 
Construction

HVeV Detectors in 
CUTE
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