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Underground Facilities SN A%

& Cryopit
All clean spaces to be .
operated as class 2000 @ e L 1
cleanrooms E—
Stub ‘

_ |

- 1,863 m? | 16,511 m3 | 1,133 m? [13,321 m? 1 679m
SNOLAB 7,215 m? |46,648 m*| 4,942 m? | 37,241 I 3,055 m? [29,555 m®

SNO
Cavern

Personnel facilities
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Experimental Proaramme sn@‘és

2009: DEAP/CLEAN 3600,
MiniCLEAN 360

J<== Cube Hall

_ @ Cryopit
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Stub

SNO §

Cavern ™+ =/l

Drift

2009: SNO+ Personnel facilities .
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ferent detectors. ..

o High livetime
o Dedicated SN detector
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SNO (water

echanical modifications required
lled acrylic vessel (AV) is now

physics programme
= (vBp decay, low energy solar v
= Reactor and terrestrial v

= Supernovav
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/—4X Encoder pulley box

"—4x 10" CF_FLANGES
FOR 8" PMT'S

ort shown without
jht cover installed.

upper section
o 'BE°removed.—/
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PETRESA CANADAR

ith acrylic ] ' Linear Alkylzenzine

high light yield (900 p.e./MeV)
ure

light attenuation length in
excess of 20 m at 420 nm

igh flash point (130°C)
toxicity
safe

pseudocumene (2 4 0)

Daglla Bay, Hano Hano, LENA, NOvA diesel (02 0)
and others are now also looking at LAB
as a scintillator
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= SNO+ sensitivity
extends what would be

ve +12C — N +e (30) 4.7% seen by LVD, Borexino

> 4120 _ B4t (10)1.5% and KamLAND

= SNO+ sensitivity

complements S-K
sensitivity

=  SNO+ will maintain a
participation in

ES: v, + e Vg + €7 (12) 1.9% SNEWS

Ve +p — (260) 41%

t v, + 120 20 + v, (60)9.3%

Vg + P > Vg + p (270) 42% **

** threshold of 200 keV, above 4C
endpoint of 156 keV, need to see rates
from 210Pb & 85Kr. Quenching factor
still to be measured.

** Beacom, Farr, Vogel; Phys.Rev. D66 (2002) 033001

2/25/2010 JIGSAW10 - Mumbai 17




PETRESA CANRDA
Alkylbenzene
Q@ Qe

igh yield (up to 900 p.e./MeV, cf 9 p.e./MeV in SNO)

d isotropic scintillation light affects the SN signal in
veral ways

NO+ will have an increased data volume / flow (x 100) and is
pgrading its DAQ

larger events means reduced FEC buffer capacity for a nearby

~1?3 events cf 106 in SNO), will be compensated by faster
adou

= loss of directional information

> SNO+ will be ~blind to Cerenkov light (9 p.e./MeV) in the 1.3 kt
(L))fP\LA}/P)W seen by the PMTs (DAQ trigger threshold ~ 20 MeV in

> Loss of ~300 7 RmE AR cvents

= much of the SNO SN trigger can however be reused
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Blue - Violet Laser Diod
Capability to stress test DAQ and calibrate SNO+ 405 nm - 2610m§/6\3] pull(;ee

At 10’s of MeV.

For 6x Blu-Ray DVD

216 Mbps
2.3ns pulse width

NI SPI
USB-8451 |[«>————»| Control |

Sharp to Begin Volume Production of High-Power*' 210-mW
Blue-Violet Laser Diodes

Industry’s Highest Power Level” Enables High-Speed 6X Recording on Next-Generation
Dual-Layer DVDs

Field A
Programmable 32 x 256K FIFO

Gate Array

32-bit Input Register

200 MHz Serial
g Sharp Corporation will begin volume production in May of the High-Power Blue-Violet Laser

Diode GH04P21A2G that achieves a power outpul” of 210 mW, the industry's highest‘z,
This device will enable high-speed 6X recording on next-generation dual-layer Blu-ray Discs

(BD) and HD-DVDs.

Current pulse
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A "SN detector of opportunity” / An evolution of
LAND - the Lead Astronomical Neutrino Detector,
C.K. Hargrove et al., Astropart. Phys. 5 183, 1996.

- o produce a
Very low cost
Low maintenance

Low impact in ferms of lab resources
(space)
Long-term, high livetime

<

- because of the availability of the 3He neutron detectors from SNO

- because of high v-Pb cross-sections, low n-capture cross-sections,
sensitivity to v, (dominantly) and v, complementing water Cerenkov
and liquid scintillator detectors

will use an available 76 tonnes of Pb
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2ter long columns of
olocks

6 tonnes total lead mass (864
blocks)

Four 3 meter 3He detectors per
olumn

384 meters total length
50mm Schedule 40 PP tubing

20 cm thick graphite blocks

30 cm of water
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= High Z increases v, CC cross-sections relative to v, CC and NC
due to Coulomb enhancement of electron wavefunction overlap

@ Neutron excess (N > Z) Pauli blocks
further suppressing the v, CC channel

= Results in flavour sensitivity complimentary to water Cerenkov
and liquid scintillator detectors

Water Cerenkov (Kamioka)

[Oelectron antineu -
trino+ p
[Wany neutrino + e [CJelectron neutrino
[Jany neutrino + O +Pb(CC)
Wl any neutrino +
Pb (NC)

Pauli blocked
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CC Excitation of Pb NC Excitation of Pb

dipole GT
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In 76 tonnes of lead for a SN @ 10kpcT,

[m]

Assuming FD distribution with T=8 MeV for v,s, v/’s.

65 neutrons through v, charged current channels
206Bj + 2 4 e~ = 29 single neutrons

207Pl 4+ n = 18 double neutrons (36 total)

20 neutrons through v, neutral current channels
* 8 single neutrons

= 6 double neutrons (12 total)

207Bi +n + e~

[m]

[m]

206phL 4+ 2n

~ 85 neutrons liberated;
T- cross-sections from Engel, McLaughlin, Volpe, Phys. Rev. D 67, 013005 (2003)

Neutron detection efficiencies of 50% have been
obtained in MC studies

optimizing the detector geometry, the mass and
location of neutron

moderator, and enveloping the detector in a
neutron reflector.
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ed v-Pb x-sections
ity curves through to end

ilitate physics sensitivity studies

d
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etectors coming online in next 2

itivity of other liquid

= Good time information (capture time is few ms)

s We need a larger version of HALO!
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