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® liquid argon scintillation
® 500kg target mass

® 150kg fiducial mass

® 92 PMTs

® Start taking data at 2012

® 2000m underground
SNOLAB

® O(10%°cm?)
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Alpha decay from 238U, 232Th, 222Rn daughter
210po -> alpha(5.3Mev) + 206Pb(103keV)
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surface event

Fprompt: % of light detected in first 100ns
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Ways to discriminate against
surface background

1. Energy range 75-150 #PE  ~20-40keVee
2. Pulse shape discrimination
3. Position reconstruction

30% fiducial volume

Screening to ensure clean acrylic, radon construction

Screening to ensure samll plate-out on TPB-surface after
detector construction




Surface alpha background

238,232Th dacay in bulk of acrylic

222Rn daughter dacay on surface of
acrylic

238U,232Th dacay in bulk of TPB

222Rn daughter dacay on surface of
TPB




Acrylic

Cut ratio ~1:100
From 24,000 events/year
to 282/year
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Acrylic

Mean 80.
RMS 148.

Cut ratio ~1:10
From 1,000 events/year

to 93 events/year
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Cut ratio ~1:10
From 1,000 events/year

to 93 events/year
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Cut ratio ~1: 3.3
From 10,000 events/year
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Cut ratio ~1:10,000

From 10,000 events/year

Cut ratio ~1:100

From 24,000 events/year to levent/year

to/282events/year
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distribution of PE hit time
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Pulse shape discriminator

ratio of light from [50,710ns] window to total light
s of [ mus o
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alpha decay in TPB bulk alpha decay on TPB surface
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Pulse shape discriminator

ratio of light from [50 /10ns] window to total Ilght

— WIMP
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alpha decay in TPB bulk Alpha decay on TPB surface

Surface nuclei go into LAr
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30% fiducial
volume 150kg

Surface events Cut ratio 1:3000
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fraction of total light in a single PMT
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— WIMP event uniformly in LAr

— Surface event
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help to distinguish misreconstructed surface event




Conclusion

 The most dangerous surface background is alpha decay
on TPB surface with nucleus goes into LAr

e By using the energy range cut, PSD, position
reconstruction, the amount of surface background
reduced from estimated 50k events/year to 0.2/year




