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DEAP-3600 Dark Matter Search

Liquid Argon for DM (Single -phase)

Scattered nucleus detected via scintillation in LAr

Good Pulse-shape discrimination between

b/gand nuclear recoils with scintillation

Argon is easy to purify

Very large target masses possible, no 

absorption of UV scintillation photons

in argon, no pileup until beyond tonne-scale

Position reconstruction allows surface 

background removal, based on photon detection   

(~5 cm resolution allows removal

of radon daughter events from analysis)  

Very uniform and stable detector response

DM Sensitivity

1 tonne fiducial mass (3.6 tonnes total) designed 

for  < 0.2 background events/year, 3 year run

c 40Ar

40Ar

c

Latest result is from XENON-1T  May 2017
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3600 kg argon

in sealed ultraclean

Acrylic Vessel (1.7 m ID)

Vessel is ñresurfacedò

in-situ to remove 

deposited Rn daughters

after construction

255 Hamamatsu

R5912 HQE PMTs 8-inch

(Light Sensors)

50 cm light guides +

PE shielding provide 

neutron moderation

Steel Shell immersed in 8 m 

water shield at SNOLAB

DEAP-3600 Detector (single -phase)
3

.5
 m

e
te

rs

very strict control of

materials
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DEAP Collaboration:  75 researchers in Canada, UK, and Mexico
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DEAP Assembly at SNOLAB (2013-2016)

Background Fiducial No. Events in 

Energy ROI ï3 live years

Neutrons <0.2

Surface aôs <0.2

39Arbôs

(natural argon)

<0.2

designed for

1-tonne fiducial mass

3 live years
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Fabrication and Assay of DEAP Acrylic

Å Fabrication from pure MMA monomer at RPTAsia (Thailand), strict control of radon 

exposure for all steps, to < 10-20 g/g 210Pb  (RPT was fabricator of the SNO Acrylic Vessel)

Å Assay of production acrylic < 2.2x10-19 g/g 210Pb 

(Corina Nantais M.Sc. Thesis 2014, <0.2 bkg events/3 years)

Thermoformed Panel at RPT ColoradoMonomer cast at RPT Asia, 2010
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Bonding light guides to the DEAP AV, underground at SNOLAB
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Acrylic Vessel Resurfacer

Å Mechanical sander to clean inner surface

Å Components selected for low radon emanation

Å Remove 0.5-mm surface in situ with N2 purge

Å Cleans surface to bulk-level impurities

(order 100,000 cleaner than SNO vessel)
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Construction of DEAP-3600 was completed in early 2016
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Full 

ñnuclear recoil bandò

ñbeta/gamma bandò

WIMP ROI
full energy alphas

(in argon)

alphas on surface

(lose energy)

39Ar
gôs

neutrons

degraded aôs
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Calibrating DEAP-3600

Before liquid argon fill:

deployed ñlaserballò source

inside AV

20 optical fibers connected to PMTs allow

ñcontinuous monitoringò

After argon fill:

20 optical fibers

external cal. sources:

gôs from Th, 22Na;

nôs from AmBe source

internal backgrounds:
39Ar bdecays

U/Th chain gôs and aôs

Relative PMT efficiency

PMT timing offsets

Energy response

Event position reconstruction

Neutron response

Cut acceptance

Single nuclear recoil response from 

MC, compare AmBe data to MC 

(includes multiple recoil events)
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Bjoern Lehnertôstalk on Monday
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See Shawn Westerdaleôstalk 5 PM today for details
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DEAP-3600 detector filling

First analysis presented here from data collected in August 2016

at end of first LAr fill



Butyl o-rings

Rn-scrubbed N2 gas in Steel Shell

August 17, 2016 Incident

Leak developed between Butyl o-ringsand

Steel Shell region

~100 ppb N2 into LAr

Drained and refilled to slightly lower

LAr level by October 2016

Continued collecting data at new level

since Nov 1, 2016 ï3322 kg



Energy Calibration in DEAP-3600

Stefanie Langrockôstalk Monday for details

low energy with external 22Na feature higher energies with 39Ar and glines
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Neutron calibration with AmBe source in DEAP-3600

WIMP search ROI

Å AmBe neutron source deployed outside of Steel Shell

Å Detect neutrons and gammas from source (+ capture gammas)

Å Used data for cross-check of simulation

Å Simulation used to evaluate single-recoil response

140-240 pe


