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DEAP3600 Dark Matter Search

Liquid Argon for DM (Singiphase) Project Overview
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DEAP3600Detector

3600 kg argon target
(1000 kg fiducial)

in sealed ultraclean
Acrylic Vessel

+ S 4 & 8B 4 AZAF-$itOiS reraoley
deposited Rn daughters after
construction

TPB coating for wavelength shifting

255 Hamamatsu
R5912 HQE PMTar&h
(32% QE, 71% coverage)

50 cm light guides +
PE shielding provide neutron
moderation

Steel Shell immmersed in 8 m water shie
at SNOLAB
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Background Budget 1000 -kgars
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location, water tank,
materials selection
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Critical Elements of the Design

Acrylic cryostat with lightguides and filler blocks.
I Very low radioactivity (on order gipt U and thorium)

I Good neutron moderator (requires 50 cm of acrylic to reduce neutrons from
PMTs to background budget levels)

I Good visible light transmissiomoves the light from the ultraclean fiducial
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I Added bonus: thermal insulation is sufficient to allow use of room
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need to understand PMbehaviour especially light sources within PMTs at
the level of one pulse/255 PMTs/3 years.

Completely radortight inner volume that can be remotely resurfaceda
radon-controlled atmosphere and then sealed to prevent further exposure
to airbornradon.

Liquid argon active region
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I Well defined and homogeneous background model

I Exceptional PSD because of singlet (6 ns)/tripletX4)3ifetime difference



Acrylic Cryostat Design
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Figure 1: First principal stress for a neck and bottom supported acrylic vessel. The maximum is 11

Vi - - I L I | - \



o o Po I

Fabrication and Assay of DEAP Acrylic

Fabrication from pure MMA monomer &PTAsi&l hailand), strict control of radon exposure for all
steps

DEAP Collaborators present during fabrication

Control to < 16°g/g21%b from radon exposure

Developed system to vaporize and assay large quantities of acrylic (10 kg samples), count resic
with Ge well detector fof1%Pb peak, and with alpha counter f8fPo; (CorinaNantaisM.Sc.
Thesis)

Monomer cast at RPT Asia Thermoformed Panel at RPT Colorado
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The journey of the acrylic vessel begins in Thailand, where acrylic sheets
are poured from clean acrylic monomer.

The sheets are thermoformed and machined into ‘orange slices’.




lar is machined.
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In several passes, stubs are precision machined out of the main AV sphere.



AV Neck Bond (Reynolds Polymer, Tech. (RPT) at SNOLAB Jan 2013)
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