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� Canada has a small scientific community
� Planning cannot attempt to cover the field
� Focus on selected areas where Canada can 

play a significant role



5 – 10 year planning document

Comes from the community

Covers all of Sub Atomic 
Physics

Makes recommendations at 
various funding levels
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� Projects request support from various funding 
agencies

� Projects are considered on their merits and 
on their fit to the long range plan

� Selection of projects divorced from 
government input
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� TRIUMF
� Major facility for Nuclear Astrophysics
� Infrastructure center for particle physics
� Center for Canadian participation in T2K

� SNOLAB
� An International facility for Underground Science
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World’s Largest 
deep underground cavern
(22m x 35m at 2000m depth)

World’s Largest acrylic structure

1000 T heavy water

Signal rate is few events per year
per tonne



SNO was built as a clean room
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� Exploit the technology and expertise learned 
from SNO to pursue new problems in 
astroparticle physics

� Expand the laboratory to allow a few 
experiments to be developed in parallel

� Room for prototyping
� Room for underground infrastructure 

(workshops, chemistry labs etc)



Total Muon Flux v.s. Depth Relative to Flat Overburden 

Andrew Hime
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� Super-K + SNO + Kamland have shown that 
neutrinos oscillate and hence have mass

� What is the actual mass?
� Why do they have mass?
� As neutrinos cannot make up much of the dark 

matter, what is it?
� Might a study of low energy solar neutrinos be as 

revealing as the high energy group?
� Can we use neutrinos to study the earth
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� These questions can be addressed by 
� Neutrino-less double beta decay
� Dark matter searches
� Low energy neutrino studies

� Most suggested experiments in these areas have 
common requirements
� A deep site
� A clean site
� Careful control of any radioactive contamination sources
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� SNOLAB does not attempt to cover all 
underground science

� It is not a good match to the requirements of 
a megaton detector

� Focus on selected areas where it has real 
advantages
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� 20 projects have expressed interest in siting
at SNOLAB

� LOI’s reviewed by Experiments Advisory 
Committee

� 9 projects selected by the EAC as particularly 
appropriate for SNOLAB
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� Dark Matter

� DEAP
� CLEAN
� Picasso
� Zeplin

� Double beta decay
� Majorana
� EXO

� Low Energy Neutrino
� SNO+

� Supernova Detector
� HALO
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� Experimental proposals welcome any time
� Annual review of all projects
� Experimental Evaluation Committee

� A. J. Stewart Smith chair
� Baha Balantekin, Fraser Duncan ex-officio
� Jens Dilling, John Martin
� Karl-Tasso. Knoepfle, Kate Scholberg
� Masayuki Nakahata
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� Original plan  was to add a single large hall 
on the Gran Sasso model

� Based on early workshops there were clear 
advantages of providing separate spaces for 
each experiment
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� All experiments are looking for low energy 
events where local radioactivity is a 
significant concern

� Common need to be clean as well as deep
� Common need for very clean materials
� A mine is a filthy starting point
� Cleanliness is a major design issue
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� Dark matter detector using scintillation only in 
liquid argon

� Separate recoils from minimum ionizing 
signals by pulse shape



Discrimination in liquid argon from DEAP-0
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<pe> = 60 corresponds to 10 keV with 75% coverage

<pe> = 60

•Final analysis and systematics evaluation being done

preliminary
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� Proposal submitted for a 3000 kg detector
� Partial funding secured
� Demonstration of 1:109 beta rejection well 

advanced with underground prototype
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� Detect dark matter recoils in super heated 
bubbles of freon

� Very low sensitivity to minimum ionizing 
signals

� Very favourable spin dependent cross section 
on fluorine



PICASSO Results.

• Recently Published

• Proof in principle 
demonstrated.

• Competitive with worlds 
best with ~2 Kgd

Physics Paper:
Physics Letters B. 
hep-ex/0502028. 

Technical Paper:
Submitted to NIM.

physics/0508098
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� R&D at SNOLAB exploring properties of a 
gas Xe double beta detector with in-situ Ba
tagging

� Also work on the liquid prototype at WIPP, in 
areas of radon background controls, 
materials assays and engineering



We need to develop 
new strategies to 
eliminate 
backgrounds to probe 
the allowed space

Barium tagging may 
offer a way forward

Inverted

Normal
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� Heavy water has been removed from SNO
� ?Replace with liquid scintillator?
� Looks like a big Borexino
� Deep enough to attempt a precision pep 

measurement
� Also good sensitivity to geo-neutrinos



these plots from the KamLAND proposal muon rate in 
KamLAND: 26,000 d �1

compared with 
SNO: 70 d �1
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� Dissolve Nd into scintillator to look for double 
beta decay

� Great progress in getting a mix with 
sufficiently low self absorption

� Collaboration with Europe to produce 150Nd
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� Supernova burst detector
� Look for neutron production in lead
� 100 tons of lead available
� Use 3He neutron detectors from SNO
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� Excavation Complete
� Outfitting well advanced
� Current schedule suggests 3 more weeks to 

go!
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� Investigation of underground seismic array
� A few seismometers are installed on surface 

and underground
� Tied into a Canada wide seismic network
� Local and global seismic events studied
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� Need surface space to support underground 
experiments
� Want clean labs, clean assembly space
� Offices, lecture rooms, dry, workshops
� Computer facilities

� Major design consideration is flow of people 
and materials to manage a surface dirty/clean 
transition
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� SNOLAB is ready for physics
� It was funded as an International Facility
� Everyone is welcome!
� SNOLAB is very interested in participating in 

a global planning for future experiments


