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219Rn  (3.96 s) 220Rn  (55 s) 222Rn  (3.82 d)

Noble, Natural, Radioactive, Gaz

Noble Gas     =>  No chemistry (not a lot)  strong diffusion
Natural          => Uranium : 2.7 mg/kg   thousands of Bq/m3 if poorly ventilated
Radioactive  =>  high intrinsic activity



Origin of radon background
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Not correlated background
- Surface contamination
- History of  materials

Direct background
No radon => No background
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Public Health

Information Vector
(earth and environmental sciences) 

Radioactive Background
(low energy, rarer events experiments) 



Radon requirements in very rare events experiments 

EDELWEISS

Neutrinoless Double Beta Decay Dark Matter Direct Detection 

Few radon atoms per kg/m3



LZ Dark Matter Experiment
(Liquid Xe TPC) 



Anti-radon facility (LSM 2004)

700 L emanation chamber
(LP2I – Bordeaux) 

Rn Capture test bench
Preconcentration an detection system

Xenon purification setup 

The tools 



Important parameters 

 Emanation/transport  :  In real detection gases (He+Ethanol, Xenon, Argon+Methane, ..)
: In real phase (liquid / gas)
: At the real pressure, temperature 

=>   Significant lack of data

 Capture  :  Adsorption on commercial materials (active charcoal)
=> Very significant improvement for specific adsorbent

 Xenon / Radon purification :  Cryogenic distillation
=>   High selectivity new adsorbents 

 Radon daughter plate-out  :   Cleaning techniques
:   High sensitivity surface detectors (XIA) 

=>  Coating with pure materials

Fundamental but not always necessary to carry out in underground labs






