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Abstract: The ZEPLIN-III liquid xenon dark matter detector has completed its first underground science run, with a final exposure after cuts of
128kg.days of data. This has led to a limit on the spin-independent cross section of 7.8e-8pb for a 60GeV mass WIMP. The required techniques to
derive this limit will be outlined, including data stability, detector calibrations, analysis techniques and selection efficiencies. Future plans for
ZEPLIN-I11 will be Outlined. In addition, as areflection of a new position, the current status of the SNOL ab facility will be described, outlining the
construction progress, current status of the first experimental suite and future plans and opportunities.
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Latest results from ZEPLIN-1II:




Latest results from ZEPLIN-III:
a Ilqmd-xenon dark maﬂe&ﬁector




And a status update on SNOLAB:

A New International Facility for
AstroParticle-Physics Research

- Current Scientific programme > W

- QOverview and Status of the facility m“-

Nigel Smith
SNOLab

Slides ‘borrowed’ directly from Tony Noble, Queen's University
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Depth 1100 m, 2.8 km water equivalent
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ZEPLIN I

PMTs in liquid to improve light collection

31 small PMTs for fine position sensitivity

1 2kg target mass

3.5 em drift depth - high E-field (3.9kV/em)
O provides strongn/ y discrimination

= L R -

0.5 cm electroluminescent gap
open plan - no surfaces - reduced feedback
Low-backaround xenon (40 yr old - low Kr)

All copper construction - electron beam
welded
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ZEPLIN I

PMTs in liquid to improve light collection
31 small PMTs for fine position sensitivity
1 2kg target mass

3.9 em drift depth - high E-field (3.9kV/em)
O provides strongn/ y discrimination

= IRE - -

0.5 cm electroluminescent gap
open plan - no surfaces - reduced feedback
Low-backaground xenon (40 yr old - low Kr)

All copper construction - electron beam
welded

- 0 N I -

Pirsa: 09060060

Page 10/140




ZEPLIN 111

o PMTsIn llquid to Improve llght eollee tlon ==
1 oniall PMTs for fne position sensitivity . ' &
| ZKa targef mass | "i; '
.5 om drift depth = high E-feld (3.0kV/em!) p—

0 provides strong n/ y diserimination | |

.-

il “ '-"r"'il"i"lh'h“.'“‘. 'I"rHi “F'
O OpeN plan = o surfaces redueed feedbae)
Low-baeckaround xenon (40 yr old - low Kr) |

""I: r“illll | |-'|'+1'I’f L l!"l‘ lII"l' rl'"H !|'| I"d
i "f- 0



ZEPLIN 111

o PMTsin lquid to Improve light eollee tion o
11 small PMTs for fne position sensitivity ; | ,
| Zka target mass v I"r '
15 omidrift depth = high E-geld (3 OkY/em! IR 88 A
0 provides strong n/ y diserimination 1 X
05 et electroluminescent aap | i '

() ..j..”{-lm Ho surfaces redveed feedbae)
o Low-backaround xemon (40 yrold - low Kri |

All copper construetion glectron beam

Wi 1'[' '|









Gas
Liquid
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Two-phase Noble liquid method
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Two-phase Noble liquid method
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Liquid




Two-phase Noble liquid method

Gas
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Two-phase Noble liquid method
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Neutron/Gamma pulses
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Neutron pulse







Neutron/Gamma pulses
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Neutron/Gamma pulses
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Neutron/Gamwma pulses
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Neutron/Gamwma pulses
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First science run

Science run taken from
29th Feb - 21st May

Gamma (energy)
calibrations performed
daily

Gamma (Compton) and
Neutron calibrations

performed atf run start and
end

raw exposure of 847
kg.days from the 12 kg
target volume
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Daily Exposure (g days)
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Purity Evolution

o Paily monitor with7Co source R
for stability measurement e S

a $2/81 asa function of depth Fry——
o Cross check against FSR & 1%7Cs
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Purity Evolution

o Paily monitor with37Co source
for stability measurement

a $2/81 as a funetion of depth
a Cross check against FSK & 137(Cs
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Purity Evolution

a Paily monitor with 37Co source

for stability measurement
o $2/81 as a function of depth

o Cross check against FSK & '37(Cs
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Purity Evolution

o Paily monitor with37Co source R
for stability measurement 0 e

a $2/81 as a function of depth e
o Cross check against FSK & 137(Cs
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Purity Evolution

o Paily monitor with 37Co source
for stability measurement

a $2/81 as a funetion of depth
o Cross check against FSK & 137(Cs
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Purity Evolution

a Paily monitor with 37Co source
for stability measurement

a $2/81 as a function of depth
a Cross check against FSR & 137(s
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Purity Evolution

a Paily monitor with7Co source
for stability measurement
a $2/81 as a function of depth E
. =
o Cross check against FSR & '%7Cs | 2
] DI urry—pha — o T AT
li —_— = M=% TE&n
0l
s s it Sl .2
Da=
Pirsa: 0906q5)60 - ._“""I'II‘ = -..:L:._*; = 'ﬁgl:':_‘ ““sooz LI‘_‘:'_T'! 2o 1e0cD Page 36/140




Purity Evolution

a  Paily monitor with>7Co source T S
for stability measurement e D S

a $2/81 as a function of depth | -
o Cross check against FSR & 1%7Cs
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Purity Evolution

o Paily monitor with37Co source
for stability measurement

a $2/81 as a function of depth
a Cross check against FSK & '37(Cs
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Purity Evolution

o Paily monitor with37Co source

for stability measurement
a $2/81 as a function of depth

Punity (ps)

o Cross check against FSK & 137(Cs
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Purity Evolution

o Paily monitor with37Co source

for stability measurement
a $2/81 as a function of depth

a C(Cross check against FSKR & 137(Cs
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Purity Evolution

a Paily monitor with 37Co source ZEPLIN Il Purity - Science Run #1

for stability measurement e — e
a $2/81 as a function of depth 53 ]
a Cross check against FSR § 1570s | &
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Purity Evolution

o Paily monitor with37Co sourece

for stability measurement
a $2/81 as a funetion of depth

Purity ()

a Cross check against FSR & 137(Cs
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Purity Evolution

o Paily monitor with37Co source
for stability measurement

a $2/81 as a function of depth
o Cross check against FSR & 1%7Cs
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Purity Evolution

o Paily monitor with 37Co source ZEPLIN Il Purity - Science Run #1

for stability measurement s TMSEREENE freres

a $2/81 as a function of depth e nven

Punity (ps)
k
]
|

o Cross check against FSKR & '37(Cs

Fuﬂﬂﬁn time ( 14us)
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Purity Evolution

o Paily monitor with37Co source T e
for stability measurement I e

a $2/81 asa function of depth 1 e
o Cross check against FSR & '37(Cs
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Purity Evolution

o Paily monitor with37Co source

for stability measurement
a $2/81 as a funetion of depth

Punity (ps)

a Cross check against FSK & 137(Cs
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Purity Evolution

o Paily monitor with37Co source
for stability measurement

a $2/81 as a function of depth
o Cross check against FSK & '37(s
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Purity Evolution

o Paily monitor with 37Co source ZEPLIN Il Purity - Science Run #1

for stability measurement  INEEEREETIEEEEEEERS =
a $2/81 as a function of depth o S EERIEEZR
a Cross check against FSR § 1570s | & -
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Purity Evolution

o Paily monitor with7Co source

for stability measurement 0
a $2/81 as a function of depth =
v > )
a Cross check against FSR & 1370s | 2 7
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Purity Evolution

o Paily monitor with 37Co source ZEPLIN Il Purity - Science Run #1

for stability measurement s AN AERAREE s=amE

o $2/81 as a function of depth Bt

Punity (ps)
&

o Cross check against FSR & 1%7(s
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Purity Evolution

o Paily monitor with 37Co source

for stability measurement
a $2/81 as a function of depth

a Cross check against FSR & 1%7Cs
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Purity Evolution

a Paily monitor with 37Co source

for stability measurement
a $2/81 as a function of depth =
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Purity Evolution

o Paily monitor with 37Co source

for stability measurement
a $2/81 asa function of depth

Punty (ua)

o Cross check against FSR & 1%7Cs
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Purity Evolution

a Paily monitor with37Co source

for stability measurement
a $2/81 as a function of depth

a Cross check against FSK & 137(Cs
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Fiducial volume .

- . ; = reconstruction
a Position reconstruction from drift p
time (z) and S1,S2 relative signals o
(xy) N

a Initial position from corrected
centroid algorithm

a Final positions from =
O event femplate matching 150

O |east squares minimisation fo -
response profile

a Pefines fiducial volume with
150mwm radivs and 12.5pus drift

a Final fidueial exposure 4536
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Fidveial volume e

reconstreeti

0 Position reconstruetion from drift - m
time (z) and S1.52 relative signals |
(xy)

0 Initial position from corrected
centrold alaorithm

0 Final positions from

0 event template matehing
O least squares minimisation 10
response profile

0 Pefines fiduelal volume with
1 50mm radlvs and 12.5us drift !

o Final fidvelal exposure 4936 |

ka.days




Fiducial volume ..

: _ ' recunsfrucfionﬂ
o Position reconstruction from drift
time (z) and S1.S2 relative signals
(xy)

a |nitial position from corrected
centroid algorithm

AL Al e e

a Final positions from =
a event femplate matching 15
0 |east squares minimisation fo oo 150 2ve

response profile

a Pefines fiducial volume with
150mm radivs and 12.5ps drift

a Final fidueial exposure 4536
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97Go Galibration

Vaily 37Co calibration for
stability checks and
scinfillation response

Light yield 1.8 p.c./keVee at
operafing field of 3.9kV/em

Full volume resolution (after
flat fielding) of 0 = 54%

@1 22keV in correlated signal
Slonly 0=16.37 @ 122keV

S2only 0=8.87% @ 122keV

Comparison to ¢4 simulation
shows expected Compton

- fgature at “35keV
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Compton Calibrations

a 137Cs Calibration af run start and end
a Run end main calibration

o 122 hours data
o Same analysis techniques applied

o Pemonstrates good agreement between
fit parameters for Compton gammas and
FSK data

a Llow $2/8l tails showed enhanced
population of MSSI ‘living-dead” events

o Pouble scatters, one in region without
field - 2x S1, 1x S2

o Used to refine rejection algorithms for
these events

o Gamwma leakage defined from FSR data

Pirsa: 09060060
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o AwmbBe Calibrations at
run starf and run end

o ]‘m‘al calibration fime
% hours

a Uniformx vy
distribution, slight
enhancement fowards
source posifion
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Neutron Calibrations

o AwmBe Calibrations at
run starf and run end

o Total calibration time
% hours

a Uniformx, y
distribution, slight
enhancement fowards
source position
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Neutron Calibrations

o AwmBe Calibrations at
run starf and run end

o Total calibration time
% hours

a Uniformx vy
distribution, slight
enhancement fowards
source position
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Neutron callbraﬂon
o 81 & S2 thresholds shown
_Gamma recoils

0.4

0.2

o

Inelastic recoils
(129%e)
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-1 4

log,,(82/51)
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.5

o o029 05 075 1 125 IS5 175 2 225 25 ; — = =
log, / S1/keVee) a :

Elastic nuclear _
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Neui’row calibration

/il ———— 1 & S2 thresholds show
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Neufmw calibration

e — Gl & S2 thresholds show
H,.F —__Gamma recolls
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Neufrow calibration

e w S| £ S2 thresholds show
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Discrimination Power

a Cowmparison of scatter

| plots for AmPBe and
: | 1370s datasets

a Plots show log;0(S2/S1)

a strietly ratio of

energy determination
through S2 and Sl

| ~ a Discrimination defined
) O TV IOU SN SN TOUN YOO | as leakage of gammas

P below 507 ry_uclear
P recoil lineis 102 ...

log ,(S2/81)
¢ IR SRR




Discrimination Power

0 Cowparison of scatter
plots for Ambe and
1970s datasets

0 Plots show loayolSZ2/51)

| 0 strietly, ratio of
£ eneray determinatic
o throvah SZ and S

0 Piserimination define:

e as leakaae of gamma:
S below 50% nueleal

recoll linefs 10°



Discrimination Power

a Comparison of scatter

1o 15 20 25 30 s
eneryy (5] channel), keVee

Pirsa: 09060060

plots for AmBe and
137(Cs datasets

a Plots show log1o(S2/S1)

o strietly ratio of

energy determination

through S2 and Sl

a Piscrimination defined
as leakage of gammas

below 90%Z wnuclear

recoil lineis 10% ...




Slicing $2/91 distbmns.
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7-% keVee

15-16 keVee
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Slicing $S2/51 distbns.



Slicing S2/81 distbns.
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Pefining the search box

a Energy defined between 2 and 16 keV..

a S2/S1 region is defined between mean of nuclear recoil
band and -2 0 of n.r. band (blind)

o Selection cuts (partially blind)

o ‘Golden’ event selection - one S, one S2

o Waveform quality cuts

a Pulse quality cuts

0o Fidueial volume definition

a Event quality cuts (to remove MSSI ‘living-dead” events)
o Fidueial mass of 6.52kg, fiducial exposure of 4536 ka.days
a After all cuts an equivalent exposure of 126.7 ka.days







Defining the search hox

0 Encray defined between 2 and 16 keVy,

o 82781 realon Is defined between mean of nuelear recoll
band and <2 o of n.r. band (blind}

0 Seleotion cuts (partially blind)

0 ‘Oolden’ event selection - one §1, one $2

0 Waveform quality cuts

0 Folsequality euts

0 Fiduolal volume definition

o Event quality euts (to remove MSSI “living-dead: evenis:
o Flduolal mass of 6.52ka, fidvelal exposure of 4530 kg.day
After all outs an equivalent exposure of 126.7 Kg.days



Pefining the search box

0 Energy defined between 2 and 16 keV..

a S2/S1 region is defined between mean of nuclear recoil
band and -2 0 of n.r. band (blind)

a Selection cuts (partially blind)

‘Golden’ event selection - one S1, one S2

Waveform quality cuts

Pulse quality cuts

Fiducial volume definition

Event quality cuts (fo remove MSSI ‘living-dead” events)
o Fiducial mass of 6.5 2kg, fiducial exposure of 4536 ka.days
0 After all cuts an equivalent exposure of 126.7 kg.days

8§ 8 8 8 9




FSR Science Data

o 83 days operation @ 847 livetime S
a Expeet 1.2£0.6 nevtron events 5
(from PMTs) within this dataset ; >
0 Golden rule for selection is to =
extract single scatter events _,_
o Secondary selection rules on event 15

topology (S1, S2) to remove living- 2 I
dead’ events

o 7 Events within search box
observed, extrapolation from
leakage fits gives 11.3+3.0 expected

o No systematics in spatial or
temporal distributions

irsa: 09060060




FSK Science Vata

0 83 daysoperation ® 847 livetime

0 Expeet 1,.240.6 nevtron events
(from PMTs) within this dataset

0 Ooldenrule for selection is to
extraot sinale soatter events

0 Secondary selection rules on event
topology (S1, 52) to remove 1ivIng
dead’ events

0 7 Events within search box
observed, extrapolation from
leakaae fits glves 11,3430 expeoted

o Nosystematios In spatial or
tomporal distributions




FSKR Science Pata

o 83 days operation @ 847 livetime
o Expect 1.2£0.6 neutron events =
(from PMTs) within this dataset =
o Golden rule for selection is to ge=
extract single scatter events =
o Secondary selection rules on event =

topology (S1, S2) to remove ‘living- ..
dead events

o 7 Events within search box
observed, extrapolation from
leakage fits gives 11.323.0 expected

o No systematics in spatial or
temporal distributions

irsa: 09060060




Pata Transforms

Blue - 137(s
Green - Ambe
Black - FSR

10g10(S2/S1) vs
Energy...

a Strietly ordinate
is log1o(Es2/Es1)

o (R - EE o MU =




Pata Transforms

Blue - 137(s
Green - Ambe
Black - FSK

Deviation from

mean neufron
10g10(S2/51) vs
Energy...

a Strictly ordinate
is log10(Es2/Eg1)
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Pata Transforms

a Blue - 137(s
a Contours - AmbBe
a Black - FSK

a Event nuclear
recoil probability
vs Energy...

a Strietly ordinate
is log1o(Es2/Esi)




Pata Transforms

JTEPLIN-B Scatter Piot (oedra_ 2 5

.-'_ IO __—l'l (1.4

a Blue - 1%7(Cs
a Contours - AmbBe
a Black - FSR

a Event nuclear
recoil probability
vs probability in
60GeV WIMP
recoil spectrum

a Expect uniform

coverage for
WIMPs e







Pata Transtorms

0 Blue - 19708

0 Contours - Ambe

0 Black - FSK

0 Event nuclear
recoll |lr’n|l;1||i|
vs probabllit:
bOG{]V W” i
recoll spectr!

o Expect unifor
goveraae 101

WiMPFs




Pata Transforms

Pirsa: 09060060

3 ! S o G
Evert protapdity n 800 WIMP reccd erergy detrbahon

«

a Blue - 137(s
a Contours - AmbBe
a Black - FSK

0 Event nuclear
recoil probability
vs probability in
60GeV WIMP
recoil spectrum

a Expect uniform

coverage for
WIMPs e




Trigger & Efficiencies

Effect Efficiency | Method of calculation
Deadtime SL7% |Measured
e | e | Ts—
E@ reconstruction 91.9% Event mmng
Eﬁ g = I I d f “&T cuts E.g On-Off comparison
o ciencies calculated Trom a e evios e
variety of sources — e e
o Pata scanning S e
a Pirect calevlations St |, | St pls
Su&mﬂlﬁ-inldrnquiremm:- H'Suuerplnu

o Hardware studies and tests

a Sl trigger (3-fold) determined
at 1.7 keV,,

a S2 trigger (11 electrons) at
e o KV e
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Low energy scale Leff

I3 keVar 25 wVar 38 ke mr

a Mis-match observed between s = -
nuclear recoil calibration (AmBe) SR ILT

and 64 simulation E : I !
a Many studies to determine if 3 |
efficiency loss, simulation failure, i

L

efc . I s e

s

a Can be matched by varying L.s (or
Sw below 6keV... from higher

energy value of 0195 0.9 :
o Variation determined through ML i
matching of simulation
a Similar to Sorensen analysis in :
XENON10 s
S1 S.

== Ly L.ssSn
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Low energy scale Leff

Mis-match observed between
nuclear recoil calibration (AmBe)
and G4 simulation

Many studies to determine if

efficiency loss, simulation failure,

is
=
z
H 1
S

305
e

I3 keVar 25 wVar 4 ke mr

e

efe.

a Can be matched by varying L.s (or
S« below 6keV.. from higher
energy value of 0196 0.9

o Variation determined through ML
maftching of simulation

o Similar to Sorensen analysis in
XENON10

differvniael vain swivill ok whae b e

S S
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Low enerqy scale - Lett

0 Mis-matehobserved between
nuelear recoll eallbration (Ambe)
and 04 simulation
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Low energy scale Leff

a Mis-match observed between
nuclear recoil calibration (AmBe)
and G4 simulation

o Many studies o determine if
efficiency loss, simulation failure,
efe.

a Can be matched by varying L.s (or
S« below 6keV.. from higher
energy value of 0196 0.9

o Variation determined through ML
matching of simulation

o Similar fo Sorensen analysis in
XENON10

S1 S.

By

Pirsa: 09060060
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Low energy scale - Lt

0 Mis-matehobserved between T
nuelear recoll ealibration (Ambe)
and 04 simulation
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Low energy scale Leff

o Mis-match observed between
nuclear recoil calibration (AmBe)
and G4 simulation

a Many studies fo determine if
efficiency loss, simulation failure,
efe.

a Can be matched by varying L.s (or
S« below 6keV.. from higher
energy value of 0196 0.9

o Variation deterwmined through ML
maftching of simulation

o Similar to Sorensen analysis in
XENONI10

S1 S.

Enr

Pirsa: 09060060
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Low enerqy scale - Legf
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Low energy scale Leff

a Mis-matech observed between
nuclear recoil calibration (AmBe)
and G4 simulation

o Many studies to determine if
efficiency loss, simulation failure,
ete.

o Can be matched by varying L.s (or
S« below 6keV.. from higher
energy value of 0196 0.9

o Variation deterwmined through ML
matching of simulation

a Similar to Sorensen analysis in
XENON10

S1 S.

E.r=
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Low energy scale - Left
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Low energy scale Leff

a Mis-match observed between
nuclear recoil calibration (AmBe)
and G4 simulation

a Many studies to determine if

efficiency loss, simulation failure,

efe.

a Can be matched by varying L.s (or

S« below 6keV.. from higher

15
=
E I
S

3as

[

I3 keVar 25 e War 4 keh mr

I e

1
= i A kel el

energy valve of 0.19 £ 0.9 T, T EE=s
o Variation determined through ML i [~ '
matching of simulation i
== T i b
a Similar to Sorensen analysis in il
XENON10 $»
S1 S.

-
T

Pirsa; 09060060 Enr = Ly Lﬂffsﬂ ' "

cmargy (540 dah o
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S.l. Cross-section limit

O 7 events observed in search box, most likely signal is zero
events

BML analysis gives 907 c.l. of 2.9 events (at 60GeV WIMP)
Translates to 78x1 0-*pb @606V

i 1

O

tanonical” halo model
0dm=0.3 GeVem 2, 1,=220 km/s.
Vese=600 km /s and vE.--»=232 km/s|

-&

19

[
=

LT T L
R

E &

WINMP -nwolonn cross-vocfion, ph

4|
< g 1o » i
||||| 09060060 19° ‘ 10
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Future Plans

o Second science run using lower
background PMTs

a events mainly from PMT array

a Active Compton gamma and
neutron veto installation

irsa: 09060060 Page 107/140




Future Plans

o Second science run using lower
background PMTs

a events mainly from PMT array SOOI

o Active Compton gamma and
neutron veto installation

;;"‘ 2 f_"

1) IZ: i
g e

irsa: 09060060 Page 108/140




ZEPLIN-1Il Symwmary

o ZEPLIN-II successfully deployed in first stage
configuration

o Petector operated stably during 2008

0 First science run completed
o 847 ka.days total exposure, 453.6 fideval
o 126.7 kag.days exposure after all cuts
o Effective threshold 1.7 keV..

a Full analysis completed
o 907 c.l Limit at 78 x10-% pb @ 606GV WIMP mass
o Non-linearity in energy sale identified below FkeV..

o Upgrades planned this year
a PMT uvpgrade - lower background
mmonsss 0 YWeto - tag background, provide diagnostics




The Motivation for SNOLAB:

+ To promote an International programme of Astroparticle Physics

- To provide a very deep experimental laboratory to shield sensitive experiments
from penetrating Cosmic Rays

+ To provide a very clean laboratory: Entire lab at better than class 2000 to
mitigate against contamination of experiments.

» To provide infrastructure support to the'experiments

» Focus on dark matter, double beta decay, solar & SN experiments requiring
depth and cleanliness of SNOLAB. Also provide space for prototyping of future
experiments.

* Large scale expt’'s = ktonne, not Mtonne.

* Goal has been to create a significant amount of space for an active

experimental programme to support current generation of experiments as early
as possible.



FTRERIFQEIFE
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Muon Flux = 0.27/
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SNOLAB Underground facilities

Cryopit
ube i, .
all

SLNES

SNO




_aboratory Space SNes”

Excavation

Area Volume Area Volume Area Volume
EEmsflrg 20 049 £t 582 993 ft+° 12,196 f+ 470 360 ft 8 095+ 412 390 f+°
1863 m° 16511 m 1133 m* 1332l m 752 m 11679 m’

Existing 65 340 f+° 1367 488 ft° 41 955 = 1049 393 ft 26 117 fr= 837 604 f+°
Phase I 6072 m 38728 m 3899m 29719 m 2427 m 23721 m

Existing 77,636 £ 1647134 f° 53,180 f+° 1314973 f° 32,877 f= 1,043 579 f+°

+ Phase I&IT 7215 m° 46,648 m 4942 m° 37,241 mr 3055 m* 29555 m’

\ 4 x the space

3.055 m? lab space -4 large experiments, several medium/small



surface Facilities




E tion Sta

Rock Removal:
Complete.

olting, Shotcrete and Concrete:
Complete

Pirsa: 09060060
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sNOLAB Sch SNGs”

Undereround Construction (Cube Hall. Crvopit. Ladder Labs. [.ab Entrance)
g yop

Surtace Facility
Experimental Programme
< Ci PICASSO. DEAP L. SNO+, DEAP/CLEAN, MmmiCLEAN
o i 1S [




Experiment

SNO +

PICASSO

DEAP-1

MiniCLEAN

360

DEAP/CLEA
N

3600
EXO

SuperCDMS

HALO

Solar Nu OnuBB Dark

X

X

Matter

Super
nova

X

GeoNu

X

Other Space Allocated

SNO
Cavern
SNO Utility
Room
SNO Control
Room
Cube
Hall

Cube
Hall

Seismic Various

Locations

Status

install
2009

Running

Running

install
2009

Install
2009
Install
20107
Iinstall
20107
Install
2009
Running
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wmmm Cube Hall

/{‘ |

Personnel

facilities




— s Cube Hall
— e— W W
| -

Personnel

=

facilities )




2009: DEAP/CLEAN 3600

MiniCLEAN 360
—gyes Cube Hall

e —— —— —

2009: SNO+ | Personnel

facilities




2009: DEAP/CLEAN 3600
MiniCLEAN 360

Phase III Utility
Stub Drift

'—’—

Ladder Labs

= Cube Hall
w

L=

Personnel \




Status of Experiments




Dark Matter at SNOLAB

Noble Liquids: Deap I, MiniClean, & DEAP/Clean :

Single Phase Liquid Argon.

Uses pulse shape discrimination

Prototype DEAP I Installed in SNOLAB now. Very successful
demonstration of PSD. To be followed by MiniClean, Deap/CLEAN
Will measure Spin Independent cross-section.

SuperheaTed Liquids: PICASSO: CQOUPP ?

Superheated droplet detector. Insensitive to MIPS radioactive
background at operating temperature

PICASSQO Currently Operational in existing SNO lab. Next phase will
need SNOLAB space

Will measure Spin Dependent cross-section.

Solld State: SuperCDMS:

State of the art Ge crystals with ionization and phonon readou
Has led the field for many years. Currently operational in Sou daf‘
Next phasa will benefit from SNOLAB depth to reach desired
sensitivity.

MnAact cencitivitv o Snin Tnadenendent reace-certinn



irsa: 09060060
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Example Program: Oupp at SNOLAB
SNO+ : P9Nd —» P9Sm+e + e

Uses ax-s?r*-a SNO detector. Heavy water replaced :uy scintillator
loaded with °Nd. Modest resolution compensated by high statistical

accuracy.

urification plant.

|

Requires engineering for AV hold down and
Technologies already developed. ~Ready to go. Capital Funding Decision
June 2009 |

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

X0, .: B%Xe > 1°Bag™+e + e

T™TD -

Ultimate detector = large volume Xe G
Developing technique to tag Ba daughter. Electron tracking capability
Prototype soon

Future large scale detector with Ba tagging likely to have best sensit

vity



Other

SNO+ :

- Will also measure solar neutrino pep, geo-neutrinos, Supernovae bursts

and reactor neutrinos. Installation began in 2009

HALQO: Dedicated Supernova watch experiment
- Preparing materials for underground installation
- All materials now at SNOLAB (Pb, Neutron counters, DAQ ...)

Installation complete in 2009

PUPS: Seismicity Deep Underground

- Currently operational

e |

o study seismic wave propagation deep underground, thereby

T
avoiding complications due to reflections at surface..




Summary
* SNOLAB has great potential to address many of the most fundamental questions in
subatomic physics toeday.

Lab is readv pow to begin installation of experiment specific infrastructure.
Construction schedule a few months ahead of schedule...— more infrastructure
Skilled technical staff, epgineering and scientific support.

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

Dark Matter programme: Diverse targets and sensitivities.

DEAP/CLEAN Spin Indep Ar 10

SuperCDMS Spin Indep Ge 104
Spin Dep Ge neutron

Picasso Spin Dep F proton

» Neutrinoless double beta decav programme:
SNO+ Nd High statistics and clean
EXO Xe Gas TPC with tagging




SNOLAR is open for business!
Highest priority now is to get experiments fully funded.

designed, reviewed and installed.

11 . # -y i 'l
We welcome new proposals !

We are looking for new Students and Postdocs

We welcome sabbatical visits




