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Laboratory Space SNy

Excavation Clean Rm Laboratory
Area Volume Area Volume Area

20,049 f+* 582,993 ft° 12,196 ft* 470,360 ft° 8,005+
1,863 m 16,511 m’ 1,133 m? 13,321 m? 752 m?

65,340 ft* 1,367,488 ft° 41,955 ft2 1,049,393 f+ 26,117 ft2
6,072 m? 38,728 m’ 3,899 m? 29,719 m® 2,427 m’ 23,721 m’

77 636 ft* 1,647,134 ft° 53,180 ft2 1,314,973 f+ 32,877 f+* 1,043,579 f+

7,215 m? 46,648 m* 4,942 m? 37,241 m? 3,055 m? 29,555 m*j§

752 m? lab space - single experiment | \\ _‘4 X the space

- SNOLAB: 3,055 m? lab space F~41Iarge experiments, several medium/small
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SNOLAB

Construction Status

-
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Excavation Status

Rock Removal:
100% Complete.

Bolting, Shotcrete and Concrete: = = .ﬂ
100% Complete
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SNOLAB_Status Summar SNgs!.

. Underground Constructron (Cube Hall Cryoprt Ladder Labs, Lab Entrance)
 — Excavation 100% complete. | |
— QOutfitting (elctrlcal lighting, water, HVAC 1nfrastructure ) ~100% Complete

— Cornnnssmnrng and final cleaning ongorng Junction area, refuge station, now part of new
~ clean area. Clean boundary extended to new entrance. - )

— Spaces avarlable now for experimental‘infrastructure installation.

K Surface Facrhty
— Operatronal since 2005.

Experlmental Pro gram .

~ Assignments of space underground on an ongorng basrs Revrew by 1nternatrona1
Expenmental AdV1sory Commuittee - ' |

— Currently Operational: PICASSO, DEAPI PUPS
L= Approved experiments: SNO+ DEAP/CLEAN M1n1CLEAN SuperCDMS
- — Under Review HALO | | SR
— Antrcrpated (awaltrng formal apphcatron to SNOLAB) EXOgas 200 COUPP?
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SNOLAB

Scientific Program
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" The Niche for SNOLAB:

. Focus on dar'k'ma‘r’re’r' do'ublebe’ra decay solar & SN
°—Large scale exp‘rs k’ronne no'r M‘ronne |
. Ready for occupancy now.

+ A unique clean and very deep resource: A new facility with
- space available now and for the next few years. .

Dresden Feb 18t, 2009
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Experimental Program 55@/

Experiment Solar Nu 0nuBB Dark Super GeoNu Other Space Allocated Status
Matter nova

SNO+ X X X X SNO Install
Cavern 2009

PICASSO SNO Utility Running
Room

DEAP-1 SNO Control Running
Room

MiniCLEAN Cube Install

360 Hall 2009
DEAP/CLEA
N Cube Install

3600 Hall 2009
EXO Install
20107
SuperCDMS Install
20107
HALO Install
2009

PUPS Seismic Various Running

Locations
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Experimental Program

2009: DEAP/CLEAN 3600,
MiniCLEAN 360

2010-11?
SuperCDMS

2009: SNO+ Personnel
facilities




- Status of Expéf'imen‘rs
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Dar'k Ma‘l"rer' at SNOLAB

Noble L|qU|ds Deap T, DEAP/CIean & M|n|C|ean

+ Single Phase Liquid Argon.
¢+ Uses pulse shape discrimination =~ = |
-+ Prototype DEAP I Installed in SNOLAB now. Very successful
~ demonstration of PSD.. |
- Will measure Spin IndependenT Cross- SZCTIOH

Super'heaTed quwds PICASSO COUPP‘> .

* Superheated droplet detector. Insensitive to MIPS r'ad|oac’r|ve |
- background-at operating ’remper'a’rure |
- PICASSO Currently Oper'a‘rlonal in exus’rmg SNO lab. Next phase will
need SNOLAB space. __
+ Will measure Spin DependenT cross- sec‘rlon |

Solid S’ra’re SuperCDMS :

+ State of the art Ge crystals quh ionization and phonon r'eadou’r
" Has led the field for many years. Currently operational in Soudan.
 Next phase will need SNOLAB depth to reach desired sensmw’ry
* Most sensitivity to Spin Independent cross-section. .

SNOLAB @ ILIAS 2009
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DEAP/CLEAN Program
At SNOLAB
DEAP-1:
« 7 kg prototype experiment

* run at Queen’s for demonstration of PSD

* 1nstalled underground at SNOLAB in 2007 for continued PSD and background studies,
DM search

DEAP/CLEAN-3600:
« 3600 kg experiment targeting DM with LAr
* Cyogenic Acrylic Vessel (AV) for radon mitigation

* Primary emphasis of Canadian collaborators in short term

miniCLEAN:
* 360 kg experiment targeting DM with LAr and prototyping neon for DM/solar neutrinos

* Modular design, assembly in glove box for radon mitigation

» primary emphasis of US collaborators in short term

SNOLAB @ ILIAS 2009 Dresden Feb 18, 2009




DEAP/CLEAN 3600 construction will begin at SNOLAB 2009,

~FLANGE CONNECTION SNO Cavern .

~ACRYLIC NEUTRON SHIELI
~~VACUUM JACKET

~AV NECK
_ INSULATION (1/2" THICK'
TO SS NECK SHELL

SNOLAB cube hall

AV SHELL
4 _PMT CABLE
_~STYROFOAM
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Background suppression with PSD in DEAP-1
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p—— o N / 10T Monorail
< \_,., . ’ Universal Interface
R N\ and Device Insertion
Gantry Assembly

/ Clean Room

MiniCLLEAN
Shield Tank

DEAP/CLEAN

DEAP/CLEAN Process Systems

Shield Tank
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SuperCDMS Detector Development

e Increase mass of single module (~ 650 g exists, up to several kg
under investigation)
- Reduce number of readout channels per mass
- Increase volume-to-surface ratio (surface events)

e Change sensor design
- Electrode: improved diffusion barrier for surface events
- Thermal sensor: increased surface coverage (better
timing)

SNOLAB @ ILIAS 2009 Wolfgang Rau — Queen’s University Dresden Feb 18", 2009 30




SuperCDMS at SNOLAB

e Considerably larger total
mass

e Lower background
- improved shielding,
discrimination, analysis
- cleaner setup

—surface
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The Picasso Dark MatterSearch Experiment

22 . Detector consists of tiny (5 to 100 Lm) halocarbonl
* ~ liquid droplets (C Fro) embedded in a gel.
* : i e The droplets are superheated - maintained at a
25 < temperature hlgher than their boiling point.
&
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Detector _Opeﬁa—'rio’n

* When d nuclear recoil (from WIMP, or neutron interaction, or
alpha) deposits a spike of heat into droplet, it r'apidly evapora’res |

-+ The evapom’rmg bubble crea’res a sound shock wave, which can be
r'ecorded by a sensmve m:crophone

|r| 'M

1000

A bubble forms iff the par‘ncle cr'ea’res a heat splke Mai'nly sensifi—ve to

wn’rh enough energy E, .- . . . [ heavily ionizing
depos_iTed_erhm Rin R . par'_TlcleS i
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Exclusion p'lo’r for
spin-dependent

- neutralinos (90%

C.L.) on unpaired
proton in °F

- lowest point in

parameter space
op=1.31pb for a
WIMP with 29 GeV

mass

Phys. Lett. B 624 186 (2005)
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\Spin Dependent Sector
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Example Program OUBB at SNOLAB
SNO+ . 150Nd — 1505m +re + e

- Uses exns’rmg SNO detector. Heavy water replaced by scintillator
- loaded with °0Nd. Modes’r resolu‘rlon compensa’red by hlgh statistical
accuracy. A f —

- Regquires engineering for' AV hold down and pLIr'IflCClTIOH plan‘r
- Technologies already developed. ~Ready to go.

- Easily obtain best limits or confirm claim within first year of running.

EXOQGS : 136Xe — 136Bg* + e + e

Ultimate deTec’ror' = Iarge volume Xe Gas TPC

Developmg technique to ’rag Ba daughTer Electron Trackmg capablll’ry

- Prototype soon.

Future Iar_'ge' scale detector wi’rH Ba tagging likely to have best sensitivity.

SNOLAB @ ILIAS 2009 Dresden Feb 18, 2009




- SNO+ Oupp:

Double beta decay with Nd-loaded scintillator
- statistical reach down to 30 meV with 500

kg 15Nd (enriched)

Nd (natural)

SNO+  Solar:

Exploit pep solar neutrinos for precision studies

of neutrino-matter couplings
- pep allows for it to be precision
- SNOLAB depths allows it to be done

- Sensitive probe of neutrino-matter couplings
(e.g. non-standard interactions) and could

reveal new physics

SNOLAB @ ILIAS 2009

Simulated SNO+ Energy Spectrum

statistical reach below 100 meV with 0.1%
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X SNO Event Display
vl NNSYS : File Mowve Display Data Wind
L

Type: Equivalent (von-iises) Stress

3/13/2008 3106 A1

3974.7 Max
3533,1
3091.4
2649.8
2208.2
1766.5
1324.9
883.26
441.63
0Min

__l 'J - T LS,

(’

« R&D Iargely complete

. Detector exists-

e ,Final_engineering' for
~purification and hold-
down well advanced
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- EXOQg, and Ba tagging:

4D3/2_ . New Concept being explored: |
~» Identify the barium production
by extracting the ion into
- vacuum and using conventional
techniques to 1dentify a mass
136, ++ion.
- | | | *  Expect this to be unique to Ba |
Original concept to tag Ba production using o Operate the detector in pure
lasers . noble gas (Xe or Xet+Ne)
| . -« Use electroluminescence in
~ place of gas electron gain

metastable 80s

SNOLAB @ ILIAS 2009 Dresden Feb 18, 2009
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2005

2008

SNOLAB @ ILIAS 2009

| Schedule & Milestones @ SNOLAB

| Constructlon |
2002 Idea of SNOLAB concelved
2002 Funding awarded by CFI 38. 9 \Y for underground facrhty
12003 Funding awarded {OIT FedNor, NOHFC, CFI) 10 4 M$ for
. surface facility.
. 2004 ~ June. Construction of bu11d1ng begrns after the ground
| ~thaws enough. |
2004 - June. Excavation of Phase I beglns underground
| July. Surface building complete and occupied.
2007~ June. Excavation of Phase II b’_égins |
12007 August. Funding for Phase II approved
2008  May-June Excavation of Phase II complete

December. Entire Facility construction complete

Dresden Feb 18t, 2009




Schedule & Milestones @ SNOLAB

Experiments:

Expected
Operations Period

Space

Allocated Current Status Expected Construction Period

Experiment Physics

OvBp, solar,

SNO+
geo, reactor

SNO Cavern Preparing to install 2009 through 2010. 2011-2016

Primarily CFI/NIF and FEDNOR ($380 k)
Construction Funding: CFI Grant for Capital ($ 14 M) requested. Decision June 2009
NSERC Capital: $300k 07/08. $ 500k 08/09 conditional on CFI approval

Operations Funding: NSERC ($1 M 07/08 and $800k 08/09)

Constructed, although improved

modules being swapped in 2008 2010

PICASSO | DM Utility Room Running through 2010

Construction Funding: Received from NSERC.
Operations Funding: NSERC, 07/08 and 08/09
Other Support Support from CFI via Ladd, and personal CFI awards.

SNO Counting | Running. Requested Constructed, some upgrades in 2009
Room space through 2010 (CFI and NSERC)

Construction Funding: Operational 2007
Operations Funding: Joint with Deap/Clean 3600, NSERC
Other Support CFI-LOF, NSERC, Ontario

DEAP-I DM through 2010

SNOLAB @ ILIAS 2009 Dresden Feb 18, 2009




Schedule & Milestones @ SNOLAB

Experiments:
S Expected
Experiment Physics pace Current Status Expected Construction Period Operations
Allocated :
Period
MiniCLEAN Final design procurement. Preparing | Spring 2009 (infrastructure) to
360 e e T Spring 2010 <l e

Construction Funding:

Non agency funding at LANL and Yale.

Operations Funding:

DOE and NSF operating support being sought.

DEAP/CLEAN
3600

DM

Cube Hall

Final design and R&D. Preparing to
install in 2009

Spring 2009 (infrastructure) to
Summer 2011

2011 to 2016

Construction Funding:

CFI - LOF/ MRI
$800,000 received.
Requested $10,000,000 from CFI (Decision June 2009) $350,000 from NSERC (2009)
Requested $450,000 support from SNOLAB for infrastructure.

Operations Funding:

$550K in 2008, request $1,300,000 NSERC 2009, will request future operations funding (approx. 1M$/vear
total) from NSERC

EXO-GAS

OvBp

Not
allocated
yet

R&D for gas phase detector with
tagging concurrent with liquid
detector running at WIPP.

Earliest possible installation at
SNOLAB would be 2013 with 2
yrs construction.

Begin 5 yr run
starting 2015.

Construction Funding:

NSERC RTI equipment grant requested for 09/10

Operations Funding:

Other support

R&D funding from NSERC Project Grant for EXO-gas Canada
Some US groups have support for R&D work on EXO-gas.

SNOLAB @ ILIAS 2009
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Experiments:

Schedule & Milestones @ SNOLAB

Experiment Physics | Space Allocated Current Status Bxpedied C.onstruchon Hxpectad Qperat10ns
Period Period
Runmitp af Sudan Earliest possible start 2010 2011-2012 15kg, 2013-

SUPERCDMS DM Ladder Lab C Possible install in 2010 running through 2011 2016 150 kg
Construction Funding: DOE and NSF with some fraction from CFI/NIF
Operations Funding: Approximately equally split between DOE, NSF and Canadian sources.

Phase 3 stub Design. Preparing to ) Indefinitely. Plans to
HAlLe BRpRTIRNE anticipated install mid 2009 Langelyeamplete (0. 2003 upgrade to larger mass
COHSTIUCUOH Partial NSERC funding, some SNOLAB assistance
Funding:
Operations
Bl Through NSERC, not yet requested
Other support Groupe Technologique, UoM
PUPS Seismic Varlc.)us Running indefinitely

locations.

Construction Funding:

NSERC not sub-atomic

Operations Funding:

NSERC

SNOLAB @ ILIAS 2009
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Summar'y

« SNOLAB has great potentlal to address many of the most fundamental questlons in subatomlc
physn:s today :

-: , 'Lab IS ready now to begin mstallatlon of experlment specific mfrastructure
- Construction schedule finished a few months ahead of schedule...— more mfrastructure
— -Skilled technical staff, engineering and scientific support.

- Several smaller sized programs (PI_CASSC_), DEAP-1, PUPS) .already operational -

. Dark Matter programme: Diverse targets and se'nlsiti\_/ities.

— DEAP/CLEAN Spinindep ~  Ar.  10%

— SuperCDMS Spinindep  Ge 1045
. . sSpinDep - Ge  neutron

—. Picasso - - SpinDep F, - proton |

° Neutrlnoless double beta decay programme ‘ _
~ — SNO+ - Nd - High statistics and clean -
- EXO - Xe . GasTPCwith tagging

SNOLAB @ ILIAS 2009 Dresden Feb 18, 2009




7 Hughes’r priority now is to get experiments fully
funded deS|gned revuewed and installed.

SNOLAB is open for busmess'

‘We Welcome new proposals !!
We are looking for new Students and Pcstdocs :
- There are several faculty positions still open n Canada _

SNOLAB @ ILIAS 2009

- We Welcome sabbatical visits
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End
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