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Liquid Argon (LAr) as a scintillator to search for dark
matter
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DEAP3600 as built

Single phase liquid scintillation
detector

Carefully crafted to minimize
backgrounds

Construction completed

255 PMTs on since Feb 2015

Cool down and argon filling
expected to start at the end of
September 2015
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DEAP3600 background budget (3 years of data taking)

Background Raw No. Fiducial No.
Events in Events in
energy ROI energy ROI

Neutrons 30 < 0.2

Surface α 150 < 0.2
39Ar β

1.6 × 109 < 0.2
(natural argon)

Dominated by PMT
(α,n) and rock
neutrons

Shielded by Light
guides, filler blocks
and water shielding.
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DEAP3600 background budget (3 years of data taking)

Background Raw No. Fiducial No.
Events in Events in
energy ROI energy ROI

Neutrons 30 < 0.2
Surface α 150 < 0.2

39Ar β
1.6 × 109 < 0.2

(natural argon)

Very clean acrylic,
assessed to have
210Pb < 10−19g/g

Inner surface from
the vessel has been
sanded and kept in a
Rn free environment
since (see Pietro
Giampa talk)

Berta Beltran (UofA) DEAP3600 8 September, 2015 4 / 13



DEAP3600 background budget (3 years of data taking)

Background Raw No. Fiducial No.
Events in Events in
energy ROI energy ROI

Neutrons 30 < 0.2
Surface α 150 < 0.2
39Ar β

1.6 × 109 < 0.2
(natural argon)

Pulse shape
discrimination (PSD)
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DEAP3600 3 year run projected sensitivity
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What if we see nothing?

1plot: J Cooley, arXiv: 1410.4960v2 
prediction: C. Strege, arXiv:1212.2636v1
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Figure 1: A compilation of WIMP-nucleon spin-independent cross section limits (solid
lines) and hints of WIMP signals (closed contours) from current dark matter experiments
and projections (dashed) for planned direct detection dark matter experiments. Also
shown is an approximate band where neutrino coherent scattering from solar neutrinos,
atmospheric neutrinos and di↵use supernova neutrinos will dominate [13].

results from other experiments. At this point, we do not have conclusive
evidence of a dark matter signal. Hence, it is necessary to have experiments
using several technologies and a variety of targets located in di↵erent loca-
tions to maximize the chances of discovery and to confirm any claimed dark
matter signal. Figure 1 presents the current limits and favored regions of
current experiments and projections of the parameter space we will be able
to explore with the next generation of experiments. As we look forward to
the next decade, it is clear that with a diverse portfolio we will be able to
explore parameter space all the way to the neutrino floor [13].
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plot: J Cooley, arXiv: 1410.4960v2
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Calibration program ongoing since Feb 2015

LED Optical calibration

Laser ball deployed in the center of the AV during August

Cherenkov studies with a gamma source
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20 PMTs in the detector have optical fibers pointing at
them (AARF)

Charge distribution for a 440 nm LED
connected to one optical fiber
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LED AARFs data: Measuring PMT spe charge

Low occupancy data
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High occupancy data
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LED AARFS data: Determination of the detector’s optical
parameters

Occupancy distribution of the
light in the vessel. The PMTs
with the optical fiber and the
surrounding ones get most of the
light.

We can refine the Optical model
of the detector by understanding
how the Laser AARF photons
propagate in the vessel.
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Laser ball calibration

We have deployed an optical fiber
inside a PFA flask inside the vessel.
We have shined 3 different lasers
(375, 405, 445 nm) through the
fiber.

Main goals:

Measure PMTs relative
efficiency

Measure PMTs relative t0.
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Gamma calibration

We expect Cherenkov events from
rock γ as the water tank shielding is
not filled yet.

Source  
in neck

Source position 1

We see events in the Light
Guides and in the AV neck

We have confirm their origin by
means of a 232U calibration.
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Summary

The construction of the DEAP3600 detector has finished.

Cool down expected to start at the end of September 2015.

The DAQ and the PMTs have been running in a stable configuration
since Feb 2015.

While we have vacuum in the detector an extensive calibration
program has been carried on.

I We are in the process of calibrating the PMTs relative efficiency and t0
I We are refining the optical model of the detector
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DEAP3600 collaboration
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