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WIMP Dark Matter Miracle

Heavy particles (GeTeV) interacting at the weak scale, if produced at

the big bang, naturally accounts for the DM density.
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WIMP Dark Matter Detection

Galactic velociyWVIMPs may
scatter with a nucleus and
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WIMP induced nuclear recoill
spectrum in Ar, Xe, and Ge.
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Argon in Dark Matter Detection

Advantages:

High purity level can be achieved.

High Scintillation Light Yield, Pulse Shape Discrimination.
Long edrift distance, Scintillation/lonization Discrimination
Scalable to large scale, ton scale possible.

Low cost: ~1% of air is argon.

Problems:

39ArA 3K + e+ v,565keV, 269yr

40Ar (n, 2n¥2Ar in the atmosphere, ~1 Bg/kefAr/4CAr ~ 8x1G°

The presence oPAr limits the size of argon TPCs, and restricts the
threshold and sensitivity of argdmased dark matter experiments.



Argon from Underground Sources

K +e" A OAr +v

Underground gas is shielded from CF%S
39K (n, p}°Ar, n from (alpha, n)

negative muon capture offK
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shown to have different®Ar levels ™
Depth (km.w.e.)
Location Aquifer Sample 9 Ar %modern

Stripa mine, Sweden Granite Borehole N1 1600
Borehole V1 330

Augraben, Germany Karstic - 61
Krautbuckel, Germany Karstic - 31
Buscheletten, Germany Karstic 1 <6.8
2 <4.7

Lincoln, UK Triassic sandstone | 5 samples < b
3 samples 55-95

Zurzach, Switzerland Granite 1 (1976) 375
2 (1976) 380
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39Ar Measurement at the Univ. of Bern
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Samples measured to have <5%r at the university of Bern.
Anti-coincident gas proportional counter, ~70m.w.e. underground, use
depleted argon sample as reference.
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The Low Background Liquid Argon Detector

Active Mass: ~0.56kg
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Gas Handling System of the detector

Evacuate/Purge detector.

Remove impurities from
detector components.

Purify argon before filling
Into the detector.

Keep cryogenic condition.

Recover argon after
measurement.

Safety.



