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High energy radiation from space is creating 
penetrating muons  that constantly 
bombarding the surface of the Earth
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S. Swordy

Allkofer and Grieder



Deep underground laboratories come 
with two shielding configurations
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Flat shielding

Typical for labs in mines

Lab

Lab

Mountain shielding

Typical for labs in tunnels



Deep underground laboratories offer 
100,000-100,000,000 reduction in 
muon flux
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Guo et al., Chinese Physics C45 (2021) 025001, arXiv:2007.15925v2

(Sanford and legend added by hand)

Sanford (USA)

Flat 

shielding

Mountain 

shielding



• Fundamental science projects, such as 

neutrino and dark matter, are at the 

forefront of physics community 

strategies

• Applied science is growing in project 

application and size

Deep underground science is growing in 
quantity, quality and impact
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S. Sekula

Publications in underground science. 

Includes all underground labs.
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Sanford Underground Research Facility is 
located in South Dakota, USA
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SURF Underground Lab Geography

J. Heise



Operated by the South Dakota Science and Technology Authority,

Operations funded through a cooperative agreement from FY20-FY24, and have just signed a new 5-year CA 
starting yesterday!

SURF is grateful for support from Dennis Sanford and the State of South Dakota

SURF is a major US science 
infrastructure
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• Impressive experimental space

• Bypass drift for future expansion complete

• Outfitting has started

DUNE excavation is complete!
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May 5, 2024

June 30, 2022



• CASPER accelerator equipment has 

returned to site

• Cleaning ongoing

• Facility systems coming online

• Black Hills Underground Counting has not 

started to move 

Ross Campus is reopening following 
DUNE excavation
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SNOLAB is located in Ontario, Canada



SNOLAB hosts rare event searches and 
measurements. It’s located 2 km 
underground in the active Vale Creighton 
nickel mine near Sudbury, Ontario, 
Canada. 

SNOLAB is operated jointly by University of 
Alberta, Carleton University, Laurentian 
University, University of Montreal, and 
Queen’s University.

SNOLAB operations are funded by the 
Province of Ontario, and the Canada 
Foundation for Innovation.

SNOLAB is a major Canadian 
science infrastructure
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SNOLAB –
The underground lab overview

Ladder Labs

PICO40, SBC, CUTE, SuperCDMS

J-Drift

SENSEI, DAMIC, OSCURA

Life Sciences Lab

Chemistry, REPAIR

Halo Stub

HALO

potential breakthrough for 

future expansion

Low Background Lab

HPGe assay/screening, XRF, Radon Boards, FLAME

XIA, CTBT Dual HPGe

SNO Cavern

SNO+, SNO+ Te 

Potential for large

project after 2035

Cryopit

nEXO/LEGENDCube Hall

DEAP-3600, PICO500, NEWS-G

potential for large project after 2026

5000 m2 of class 2000 cleanroom underground. 

<2000 particles >0.5 μm in diameter per ft3

Current Experiments

Future Experiments

Laboratory Facilities

Experiment Areas

Electrical Shop

Machine Shop

Utilities

Plants

UPW, LN2, Scintillator, Te Diol, TeA
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Infrastructure: Surface Spaces & Support

Offices, Clean Labs, Shipping/Receiving on Surface

• Dedicated office space for users.

• Clean room laboratories for surface work and final checks 

before shipping underground.

• Multiple meeting rooms (10-20 people) and auditorium 

seating 150.

Create Welcoming Environment - SNOLAB Summer of 

Science

SNOLAB will host a series of meetings and workshops in 

Summer 2024:

• Invited senior scientists in-residence will give/lead topical 

and relevant lectures and discussions in weeks between.

• Goal of increasing the interactions between scientific 

collaborations while accomplishing the experimental 

goals.



To be the leading international laboratory 

in deep underground science, hosting the world's most advanced 

experiments that provide  insight into the nature of the universe.

Our Vision:

Our Core Pillars:

Excellent 

Science

Cutting-edge 

research 

infrastructure

Skilled 

people

Enable world-class underground science

Spearhead research and development

Catalyze scientific collaboration

Promote innovation

Inspire the next generation

Our Mission Our Core Values

Safety

Accountability

Diversity

Excellence 

Teamwork

https://www.snolab.ca/about/strategic-plan/ or search for “SNOLAB strategic plan”

The SNOLAB strategic plan guides our work from 2023-2029

https://www.snolab.ca/about/strategic-plan/
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SNOLAB is located on the traditional territory of the

Robinson-Huron Treaty of 1850, shared by the Indigenous

people of the surrounding Atikameksheng Anishnawbek

First Nation as part of the larger Anishinabek Nation.

We acknowledge those who came before us and honour

those who are the caretakers of the land and the waters.



• Two major deep underground labs in North America

• DUNE + expansion program will keep SURF busy for decades

• SNOLAB is full of projects, turning over experimental spaces to host new 

ones

• Underground labs in North America are fundamentally connected to the 

indigenous peoples

• Scientific output is growing in North America and globally

Deep underground science in North 
America is strong with a bright future
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Title
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Section
title here



Example 
title here

On prehent aped everio. Et audam 

voloreh enietusam fuga. Nequi con nobis 

doloressus et reribus qui dunti ium 78%

Eictior emporiam, quis quis autecus, 

consed ut assedi con peliquasse perat 

sitatiur assinctur?
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“Nequi con nobis 
et reribus qui 
dunti ium 78% 
qui.”
- Jane Doe

27



28



29

Additional Notes

• On prehent aped everio. Et audam voloreh enietusam fuga. Nequi con nobis doloressus et reribus qui dunti ium 

hiciatinias eictior emporiam, quis quis autecus, consed assinctur?

• Bus doleceati dolor aut velendi temporios ullitis ea volor a quas sitatum lit, sum re coreri omniae num apid ma voluptur 

mo bernate exped ma volor abo. Et fugit eos dolora dolores eum venis sum quuntio eume parione cumquae is sinveni 

aspernam, esti dio bearumquo quisit ut aut quibus.

• Amusanimus dit, totat volenti onseque que pel min naturit in conemol oressimpos eum autatur sum estia quibus as et 

faciatis ea volor acculparum qui dolorerum re plam vendit recab.

• Ullatquat rendictempe nissimaior autet poreribus et eles vendand endipsamet.

• Lesti rem venectet qui ut aut aut arumetur alicatem fuga. Lenis aut reri que nimus delissitis estis aut odis nobitatio. Ut 

hilluptatet explia vellant millit velectem aut alique invendem qui cuptatque magnimet aut omni ipsandi tatecti undant ad 

qui temquunto volupta que peri sam aut am susapita ventiumquas ditis ut eaquidi tatatemodis doluptati volo eum lacea 

cust es et qui beat.
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