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WIMP Dark Matter Miracle 
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Heavy particles (GeV-TeV) interacting at the weak scale, if produced at 
the big bang, naturally accounts for the DM density. 



WIMP Dark Matter Detection 
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Galactic velocity-WIMPs may 
scatter with a nucleus and 
transfer ~10keV energy. 

WIMP induced nuclear recoil 
spectrum in Ar, Xe, and Ge. 
 
100GeV WIMPs 
1x10-45cm2 cross section 
0.3GeV/cm3 density 
600km/s escaping velocity 



Advantages: 
High purity level can be achieved. 
High Scintillation Light Yield, Pulse Shape Discrimination. 
Long e- drift distance, Scintillation/Ionization Discrimination 
Scalable to large scale, ton scale possible. 
Low cost: ~1% of air is argon. 
 
 

Problems: 
39ArĄ 39K + e- + v, 565keV, 269yr 
40Ar (n, 2n) 39Ar in the atmosphere, ~1 Bq/kg, 39Ar/40Ar ~ 8x10-16 

The presence of 39Ar limits the size of argon TPCs, and restricts the 
threshold and sensitivity of argon-based dark matter experiments. 

Argon in Dark Matter Detection 
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40K + e- Ą 40Ar + v 

Underground gas is shielded from CRs. 
 39K(n, p)39Ar, n from (alpha, n) 
 negative muon capture on 39K 
Underground argon samples have been 
shown to have different 39Ar levels 

Argon from Underground Sources 
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Dŀǎ ŦǊƻƳ bŜǿ aŜȄƛŎƻ ŀƴŘ /ƻƭƻǊŀŘƻ Ƴŀȅ ǊƛǎŜ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ƳŀƴǘƭŜΦ 
Samples measured to have <5% 39Ar at the university of Bern. 
Anti-coincident gas proportional counter, ~70m.w.e. underground, use 
depleted argon sample as reference. 

39Ar Measurement at the Univ. of Bern 
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The Low Background Liquid Argon Detector 

Active Mass: ~0.56kg 
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Evacuate/Purge detector. 
 
Remove impurities from 
detector components. 
 
Purify argon before filling  
into the detector. 
 
Keep cryogenic condition. 
 
Recover argon after 
measurement. 
 
Safety. 
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Gas Handling System of the detector 


