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Motivation
• DarkSide-20k requirements for the surface 
gross alpha emissivity of the ESR foil: 

2.5 α/d/m2   0.03 mBq/m2

• Measured activity by the alpha spectrometer: 
Csf ≤ 0.4 mBq/m2

• Cleaning method which allows to reduce the 
surface activity by a factor 10 is needed

• By applying a method which reduces the surface activity by a factor of 10 to 
a clean ESR foil the DS-20k requirement will be met
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Cleaning tests of the ESR
• Six 50-mm diameter foil samples attached 

to copper/steel plates (for easier 
measurements in spectrometers)

• Samples kept for ~ 6 months in the strong 
(~30 kBq) 222Rn source to increase the 
sensitivity to tested cleaning methods

• Tests of chemical and plasma cleaning 
methods

• Direct 210Pb and 210Po activity 
measurements of the artificially 
contaminated ESR foils by the gamma and 
alpha spectrometers, respectively 

• 46.5 keV and 5.3 MeV peaks analyzed 
before and after cleaning

(Small) 50-mm diameter ESR foil



Results
• Chemical cleaning turned out to be ineffective in order to 210Pb and 210Po 

reduction:
•  reduction factors ~1 for 210Pb and 210Po

• Atmospheric plasma cleaning also is ineffective: 
• reduction factors ~1 for 210Pb and 210Po

• Vacuum plasma cleaning reduction factors:
• ~5 for 210Pb  
• ~10 for 210Po

This work was performed in the framework of the NCN grant (Grant No. UMO-
2023/51/B/ST2/02099)). 

The study was funded by "Research Support Module" as part of the "Excellence Initiative -
Research University" program at the Jagiellonian University.

• Vacuum plasma cleaning is a promising method. Further tests are in progress.



• More information #157: 
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