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The SNOLAB Facility

- Operated in the Creighton nickel mine, near Sudbury, Ontario, 
hosted by Vale Ltd. 

- Underground campus at 6800’ level, 0.27µ/m2/day 
- Developed from the original SNO detector as part of a competition to 

develop international facilities within Canada 
- Construction funding from Canada Foundation for Innovation 
- Additional construction funding from NSERC, FedNOR, NOHFC for 

surface facility 
- Operational funding through CFI, MRI/MEDI (Province of Ontario) 

- Operated under ‘free-at-point-of-access’ model ubiquitous in nuclear 
and particle physics 

- Managed as a joint venture between five Canadian Universities 
(Alberta, Carleton, Queen’s, Laurentian, Montréal) 
- Will incorporate as a not-for-profit during 2017
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SNOLAB Location

Vale Creighton Mine

SNOLAB surface

Facility

Sno Sun
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Surface Facilities
- Surface Facility (3100 m2) 
- Operational from 2005 - 

Provides offices, conference 
room, dry, warehousing, IT 
servers, clean-room labs, 
detector construction labs, 
chemical + assay lab 

- 440m2 class-1000 clean 
room for experiment setup 
and tests
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Facility design considerations

- Design criteria - seismic activity 
- Mining induced seismic activity - quasi-random 
- SNO and SNOLAB in the stable hanging wall of norite 
- Lab placed outside the lifetime 5% stress boundary from mining activity 
- Orientation to give cavities along line of maximum stress 
- Secondary support: 2m rockbolts, 7/10m cables, mesh and shotcret 
- Design criteria now 4.3 Nuttli, following 4.1 event in SNO 
- Forcing function applied to experiment designs - maximum velocity 800 mm/s at 5 Hz 

- Background minimisation 
- Norite rock: 1.00 ± 0.13 % K, 1.11±0.13 ppm U and 5.56±0.52 ppm Th 
- Dust suppression required - all experimental areas shotcreted and painted to capture 

dust and contamination 

- Entire facility to be maintained as a C2000 clean-room 
- Minimise potential for cross-contamination of experiments from dust introduced into lab 
- Minimise burden on experiments, trained crew for materials 
- Controlled single point access for materials and personnel, including personnel showers 

and change area
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Seismic design criteria

5% stress contour

Lab location outside 
stress boundary

Stress 
modelling 

for all 
cavities
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Facility Services

- Ventilation 
- 100,000 cfm mine air flow to laboratory, mainly used for cooling of chillers 

- 10% make-up air fed in lab - 13 air handling units in lab 

- Maintains pressure differentials for cleanliness 

- 10 air changes/hour nominal; 5 air changes/hour in cavities 

- Cooling 
- 1 MW cooling capability from 5 cooled water units delivering 10˚C water to the laboratory. 

100kW from rock in steady state (42˚C base) 
- 20% utilised at present with minimal expt. load 

- Power distribution 
- 3-phase 13.8 kV fed to facility 
- Stepped to 3-phase 600V (total 3000 kVA) 
- 3MW Surface Generator planned 

- Water 
- Utility water derived from mine water 

- UPW as a general capability for experiments (150l/min 183 kΩm) 

- Waste disposal through mine systems (except sewage - STP)
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Experimental Programme

Personnel facilities

SNO 
Cavern

Ladder Labs

Cube Hall
Cryopit

South 
Drift

Halo 
Stub

Utility 
Drift

Underground 
 Facilities

SNO	Area:	1860	m2

SNOLAB	Area:	5360	m2



Nigel	J.T.	Smith		 ANDES	5th	Design	Workshop,	Buenos	Aires	 29th	June,	2016PNNL Colloquium: SNOLAB Programme   N.J.T.Smith      14th April, 2017

Lab Entry
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Lab 
Entrance
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Cryopit
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Cube 
Hall
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SNOLAB M&O Support

- Support recently renewed (from April 1st): 
- CFI MSI Proposal funded for three years at $28.6M (Request was five years) 
- $28.8M co-funding secured from Province of Ontario, over five years to 2022 
- ‘in-kind’ support from Vale at ~$12M/year from running the mine 

- Mandate evolution 
- Need to develop from a site to a national laboratory operating within the international 

field 
- Additional capabilities required to support future programme 
- Staff increase from ~75 to ~100 

- MSI Requirements for 2020 
- SNO+ should have achieved publishable results from its water and LAB phases 
- DEAP-3600 should have published results on dark-matter limits from its 2016-2018 

running.  
- SuperCDMS should have be in its installation phase.  
- A major experiment should be identified for installation in the Cryopit.  
- Several smaller multi-disciplinary projects should have achieved publishable results.  
- SNOLAB should produce, in consultation with the research community, a vision, a 

strategic long term plan and a proposal for the facility beyond 2022. 
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SNOLAB Organisation

Executive Director
N. Smith

Operations
Vacant

Integration
L. Oman

Projects Office
B. Morissette

Analytical Services
Vacant Research GroupEngineering Office

(interim M. Hodak)

Cleaners 
J. Corrigan
J. Flowers
A. Grylls

S. Manfred
S. McBride

M. Niro
Cleaner 

Maintainers
B. Laurin

J. Montpellier
C. Ockenden
Warehouse 
S. Wickens
Industrial 

Technologists
R. Abercrombie

A. Byrnes
J. Cooper
D. Gagnon
M. Hood
A. Lane

R. Michaud
K. Purdie
K. Risto

Engineer/
Planner/

Supervisors
T. Carrier
N. Gagnon

P. Larochelle

Design 
Engineers

O. Li
P. Liimatainen
Draughtsperson
S. Stankiewicz

Research Scientists
E. Caden
K. Clark

B. Cleveland
P. Gorel

C. Jillings
I. Lawson
S. Scorza

Mechanical 
Maintainers
G. Bisaillon
L. Bonany

C. Peplinski
System Operators

A. Campbell
S. Clark
P. Rost

Operators
K. Beaulieu

K. Kean
Industrial 

Technicians
C. Beaudoin

Industrial 
Technologists
D. O’Reilly

Surface Building 
Maintenance
R. Deguire

Laboratory 
Technologist
L. Anselmo
D. Chauhan

D. Fabris
T. Sonley

F. St. Jacques

S. Maguire (BNL)

Director
Programme Development 

R. Ford
L. Yasinowski

IT Group
C. Jillings

Computer 
Technologists

J. Roberts
J. Reynolds

SNOLAB
Committees:

Experiment Advisory
SNOLAB Experiment

SNOLAB Organisational Diagram
SL-MCS-LED-10-001-P Rev 63 (July 2017)

Functional and line management organisational chart, job titles descriptive.

Post-Docs / 
Students

S. Langrock

J. Grove 
S. GauthierLocal / Long-term Visiting Researchers

J. Farine (LU) D. Hallman (LU)
C. Kraus (LU U. Wichoski (LU)
C. Virtue (LU) R. Bayes (LU)
D. Chauhan (LU) O. Chkvorets (LU)
E. Turner (UCD)     A. Bialek (UoA)
B. Hreljac (LU) Experiment PM / 

Supervisors
T. Flower (DEAP)
D. Horne (SNO+)

Additional Assignments
Laboratory Response Coordinators: liaise with Vale, primary emergency 
contact & response, knowledge and veto on underground activities
GLIMOS: experiment contact for health and safety, ensure personnel trained 
and competent, ensure P.I.P. in place
Surface Laboratory Manager: co-ordination and management of activity and 
space within the surface laboratories (R. Ford)
Cleanliness Coordinator: management and oversight of activities related to lab 
cleanliness (C. Jillings)
FIPPA Coordinator: Freedom of Information and Privacy of Personal 
Information contact (K. Galipeau)

Joint Health and Safety Committee
Management Reps: R. Ford, T. Carrier, I. Lawson
Worker Reps: N. Brown, C. Beaudoin, B. Laurin

Planners /
Supervisors

G. Bellehumeur
B. Oxley
D. Purdie

Project 
Coordinators

K. Loken
M. Obaid

 Planner /
Supervisor
G. Shayer

SNO+ Process Plant 
Commissioning
(P. Larochelle)

S. Back
G. Berardi (C)

A. Doxtator
J. Gauthier (C)
B. Hodak (C)
A. Mathewson
A. Stripay (C)

SNOLAB Institute 
Board

Chair: C. Svensson

SNOLABI 
Committees:

Audit/Finance
Governance

Science/Technical

SNOLAB Institute 
Council

Chair: R Wang
Governance Structures

Experiment GLIMOS
DAMIC: I. Lawson
DEAP: C. Jillings
HALO: C. Virtue
MiniCLEAN: S. Linden
PICO: I. Lawson 
SNO+ Process: R. Ford
SNO+ Expt: C. Kraus

Strategic Risk 
Management

Safety Officers
Xray: C. Jillings
Radiation: I. Lawson 
Lasers: I. Lawson
Chemical: R. Ford
Haz. Waste: R. Ford

Comms & 
Outreach
S. Kuula
B. Flynn
J. Saffin

Finance
N. Mackenzie

E. Gareau

Planning/Q.A
K. Galipeau

Vacant

Health & 
Safety

J. Waite
E. Etienne

T. Lahnalampi

Core Services
B. Donnelly

H. R.
B. Donnelly
L. Behnke

Purchasing
J. Young

User Support
K Joshi

Training
N. Brown

Experiment Project 
Managers

SNO+
M. Hodak

Director
Programme Delivery, Science 

Vacant
Director

Programme Delivery 
A. Barr
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Current Science Programme
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Progress on experiments

- SNO+:  Uses existing SNO detector. Heavy water replaced by scintillator 
loaded with 130Te. (130Te → 130Xe + e-  +  e-) 

- Detector submerged, DAQ exercised, water physics data taking started. 

- LAB process plant construction completed, commissioning underway, LAB is on 
site. Te plant in construction, diol process development continues. 

- DEAP-3600: Single phase Liquid Argon using PSD 

- Detector is collecting dark matter data from Nov 2016. 

- Analysis expected to be completed by TAUP meeting 

- MiniCLEAN: Single Phase Liquid Argon using PSD  

- Cool-down complete; reviews completed, argon fill underway. 

- SuperCDMS-SNOLAB: Dark matter Si / Ge crystals with ionisation / phonon readout  

- Planning well advanced for deployment, especially CUTE test facility. 

- PICO: Rapid expansion bubble chambers. Insensitive to MIPS at operating 
temperature, threshold devices; alpha discrimination proven;  

- PICO-60: New run completed, analysis finalised, paper arXiv:1702.07666. 

- PICO-40 under construction (right-side up chamber)
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• 780 tonnes of liquid scintillator
as active volume
– Can be loaded with double 

beta decay isotope
• ~9500 PMTs
• 1500 + 5300 tons ultra-pure 

water shielding
• 6800’ underground in SNOLAB

Organic scintillator Linear Alcyl Benzene (LAB) and PPO
Add 130Te and as loading for double beta phase -3-

C. Kraus
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Drive tests laser ball – April 2017 – PSUP mounted camera system

Timing 

Also fibers mounted 
on PSUP

-11-

C. Kraus
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Currently Taking Data (24/7 shifts)

First	neutrino	candidate:	2017-02-05,	upward-going,	
no	outward-looking	PMTs	triggered	
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PICO-60 Recent Results

- Superheated fluid bubble chambers 
- Particle interactions nucleate bubbles 

- Good discrimination against backgrounds 
- Alphas ’louder’ 
- Gammas do not nucleate 

- Visual and acoustic sensors
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arXiv:	1702.07666
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An introduction to DAMIC(Dark Matter In CCDs) experiment

DAMIC-100 in Snolab

DAMIC-100(grams) uses high-resistivity, 675 µm, 16 M Pix, 5.6 g

per piece CCDs. Developed by LBNL Microsystems Lab.
18 CCDs planed to be installed there. 18 ⇥ 5.6g = 100.8g.
DAMIC-100 has started commission in April, 2016.
Snolab, the world’s second-deepest underground lab facility, 2070
m overburden of rock provides 6010 meter water equivalent
shielding from cosmic rays.

7 / 28 jliao@physik.uzh.ch IDM 2016, Sheffield, Jul 18, 2016
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DEAP-3600 Design

3600 kg argon target 
(1000 kg fiducial) in 
sealed ultra-clean 
Acrylic Vessel

255 Light sensors 
Hamamatsu R5912 HQE PMTs  
8-inch (32% QE, 75% coverage)

Vessel is “resurfaced” 
in-situ to remove  
deposited Rn 
daughters after 
construction

50 cm light guides + polyethylene 
shielding provide neutron 
moderation

Steel Shell immersed in 8 m 
water shield at SNOLAB

Uses	liquid	argon	as	a	dark	matter	
target	with	good	discrimination	

Low	background	argon	being	sourced	
from	underground	wells	in	Colorado
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DEAP-3600 Construction
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PRELIMINARY

M. Boulay
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Mark Boulay M. Boulay
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Cryogenic Detector Programme

- US G2 Down-select funded SuperCDMS-SNOLAB with emphasis on 
low energy WIMPS. Cryostat and system to accommodate full 400 kg 
capacity with ~25kg will be initially deployed. 

- Potential future international developments 

- SNOLAB and SuperCDMS working to coordinate between funding 
agencies, laboratory and experiment, through the project lifecycle.

Ladder labs – SuperCDMS / CUTE location



Nigel	J.T.	Smith		 ANDES	5th	Design	Workshop,	Buenos	Aires	 29th	June,	2016

Spin independent results summary

Plot	from	SNOMASS	Review
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New Directions

- MODCC - mining data observatory using pp culture 
- Rock wall stresses are a major problem for mining groups as ore bodies 

go deeper 

- Genomics projects underway 
- Metabolism in fruit flies in a mining environment 

- Intent to study stresses on miners and potential mitigation 
- Low radiation effect on cell mutation (NLT study) 

- Study effect of sub-background radiation levels and radiation type 
on cell mutation 

- introduce radiation species individually 
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Experimental Programme

Personnel facilities

SNO 
Cavern

Ladder Labs

Cube Hall

Cryopit

South 
Drift

Halo 
Stub

Utility 
Drift

DEAP-
3600 

MiniCLEAN

HALO

Completed
PICASSO, COUPP, 
DEAP-I, PICO-2 
(Dark Matter)

PUPS 
(Geology)

Current
PICO-60, DAMIC, 
DEAP-3600, 
MiniCLEAN 
(Dark Matter)

HALO 
(Neutrino) 
REPAIR / FLAME 
(Genomics) 
MODCC (mining)

2017 Start CUTE, NEWS-G 
(Dark Matter)

SNO+ 
(Neutrino - 
water/LAB)

2018+ SuperCDMS 
(Dark Matter)

SNO+ 
(Neutrino DBD)

PUPS

SuperCDMS

PICASSO-III

Low 
Background Tests

PICO-60

Unallocated 
as yet

DEAP-I

CUTE 
(SCDMS Test)

PICO-2
DAMIC

Currently Approved SNOLAB Programme

DMTPC

REPAIR

NEWS

SNO+ Te

SNO+
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Community supported

- 164 faculty researchers from 78 institutions over 15 countries 
- ~25% of faculty are Canadian 

- >500 faculty, highly qualified personnel and technical support 
- ~11,000 underground person-shifts per year (~50/dayshift)
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User-base by Country

Total Number of Users - 488
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KPMG Economic Impact Assessment

- KPMG Independent economic assessment completed to understand 
impact on local and national economy 

- Headline figure: $3 of direct economic activity per $ of government 
investment ($7.8/$ of Provincial funding) 

- Similar to other public funded endeavours 
- Does not trap societal and long-term impact of SNOLAB
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Progress on facility systems

- SNOLAB Infrastructure: 
- Low background capabilities increased in priority due to community 

needs and review feedback 
- New HPGe detectors from Vue des Alpes and Soudan installed 
- Development of refuge to provide additional size and underground 

office space underway 
- MODCC project completed refurbishment of surface facility third floor 
- Capital infrastructure secured for surface generator plant emergency 

power 

- SNOLAB Processes: 
- Overhaul of SNOLAB operational policies/procedures continues 
- Experiment lifecycle management now implemented including 

gateways, with required reviews at each stage to ensure clear 
understanding of resource requirements
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Life Cycle Phases

- Process implemented Fall 2015; aligns with DOE and TRIUMF 
- Each phase leads to a GateWay, prior to passing to next phase 
- SNOLAB Projects Office supports projects through the process; all 

projects have a project coordinator assigned 
- Expressions of Interest accepted at any time, natural EAC biannual 

cycle

Feasibility Conception Development Operation Implementation 

Proposal	

GW-0 
Conceptual 
Approval

GW-1 
Space 

Approval

GW-2 
Deployment 

Approval

GW-3 
Operations 
Approval

GW-4 
Decomm. 
Approval

GW-1A 
Proposal 
Approval
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Lab developments underground

Refuge 
Extension

Extending 
semi-clean 
room

Low background 
assay lab - new 
HPGe systems

Diamond 
drilling

Cryopit - 
FPW2017
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Lab Developments - surface
- 3MW surface generators funded. 

- Provides full power back-up for facility to ensure lab can be operated 
- Removes environmental and planned maintenance drop-outs 
- Project approved fully by Vale following regulatory assessments 

- Anticipate generator purchase this FY, installation through 2018 to 
ensure on-line for SuperCDMS (main requirement)
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Planning for the next generation project
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TAUP & TRISEP 2017 in Sudbury

2017

The biennial TAUP series covers recent experimental  
and theoretical developments in astroparticle physics 
including:

Cosmology and particle physics  
Dark matter and dark energy
Neutrino physics and astrophysics
Gravitational waves
High-energy astrophysics and cosmic rays

Public Lecture on Gravitational Waves by Dr. Peter Shawhan

ORGANIZING COMMITTEE
E. Caden, SNOLAB  
K. Clark, SNOLAB 
B. Flynn, SNOLAB  
R. Ford, SNOLAB
P. Gorel, SNOLAB
D. Hallman, Laurentian University 
C. Jillings, SNOLAB
C. Kraus [chair], Laurentian University
S. Kuula, SNOLAB
I. Lawson, SNOLAB  
N. MacKenzie, SNOLAB 
A. McDonald, Queen’s University
S. Scorza, SNOLAB
N. Smith, SNOLAB
D. Sinclair, Carleton University
C. Virtue, Laurentian University
U. Wichoski, Laurentian University

STEERING COMMITTEE
F.T. Avignone, University of South Carolina
B.C. Barish, CALTECH
E. Bellotti, University of Milano Bicocca and INFN
J. Bernabeu, IFIC (CSIC/University of Valencia), Spain
N. Fornengo [chair], University of Torino and INFN
T. Kajita, ICRR and IPMU, Tokyo
V. Matveev, INR-Moskow
G. Raffelt, Max Planck Institute for Physics, Munich
D. Sinclair, Carleton University
M. Spiro, CEA Saclay

Conference Website 
taup2017.snolab.ca

Conference Email 
taup2017-info@snolab.ca

XV International Conference on
Topics in
Astroparticle and 
Underground Physics

24 - 28 July 2017

Sudbury, ON, Canada

INTERNATIONAL ADVISORY COMMITTEE
E. Aprile (Columbia University, USA)
R. Battiston (ASI and University of Trento, Italy)
R. Bernabei (University of Rome, Italy)
P. Binetruy (APC Paris, France)
J. Bluemer (Karlsruhe Institute of Technology, Germany)
L. Cadonati (Georgia Institute for Technology, USA)
E. Coccia (University of Roma and GSSI, Italy)
B. Dasgupta (TIFR, India)
M. Fonseca (Universidad Complutense de Madrid, Spain)
M. Fukugita (IPMU, Japan)
G. Gelmini (UCLA, USA)
G. Gerbier (Queen’s University, Canada)
F. Halzen (University of Wisconsin, USA)
W. Haxton (LNBL and UC Berkeley, USA)
J. Hinton (MPI, Germany)
A. Ianni (Canfranc Laboratory, Spain)
E. Katsavounidis (MIT, USA)
T. Lasserre (CEA, France)
M. Lindner (MPI for Nuclear Physics, Germany)
A. Masiero (University of Padova and INFN, Italy)
C. Munoz (Universidad Autonoma and IFT/CSIC, Madrid, Spain)
S. Ragazzi (LNGS, INFN and University of Milano, Italy)
V. Rubakov (INR and Lomonosov University, Russia)
Y. Semertzidis (CAPP, South Korea)
A. Smirnov (Heidelberg University, Germany and ICTP, Italy)
C. Spiering (DESY, Germany)
N. Spooner (University of Sheffield, UK)
Y. Suzuki (ICRR, Japan)
J.W.F. Valle (IFIC/University of Valencia, Spain)
Y. Wang (Chinese Academie of Science, China)
E. Waxman (Weizmann Institute, Israel)
Y. Wong (University of New South Wales, Australia)
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Summary

- SNOLAB is a world-leading facility for deep underground science 
located near Sudbury, Ontario 

- SNOLAB provides an ultra-quiet radiation environment to study weak 
or rare interactions in particle detectors 
- The science programme addresses some of the fundamental questions 

in contemporary physics 
- The Science programme is expanding to include other fields (genomics, 

mining innovation) 

- SNOLAB supports world-class science, with results from existing 
projects being delivered 

- SNOLAB attracts both national and international recognition and 
presents a continuing major research and innovation opportunity for 
Canada and Ontario


