
Copper radioactivity



Cleaning Procedure
- The CUPID/COSINUS collaboration uses: 

- Ultrasonic bath with 1% acid soap (Elma clean 60, or other soaps acidic.....) for at least 20 minutes. 

- Washing with 10% HNO3 and 1% H2O2 solution for 1 hour (takes off about 7/10 um). To shorten the time 
we can increase H2O2 

- The use nitric acid, because citric acid needs the addition of a lot of H2O2 to make it work; 

- Washing with 1% citric acid solution and 0.5% H2O2 for 15 seconds; 

- Bath with demineralized water for 15 seconds. 

- Washing under running (demineralized) water to remove the remaining traces of acid. 

- Drying with clean room cloth  

- Further drying with clean chamber cloth and nitrogen flow under laminar flow hood



Cleaning Procedure
- We asked to the Chemical service of LNGS to apply a new analysis to the Schreiber Copper



Copper analysis with ICPMS
- They used the described procedure to clean it and measured the U and Th content

- These were the Matthias results

- Upper limits on U and Th, 10 times larger than actual values

58Co has an half life of 70 days 
54Mn has an half life of 1 year



Cleaning Procedure

- These were the Matthias results

- Upper limits on U and Th, 10 times larger than actual values

- Quite large values, in particular for 40K 
and 210Pb

- These were the Matthias results for the Opera Copper



Copper Cathode
- Upper limits on U and Th, 10 times larger than actual values

- By using the new values, a copper 
cathode would produce: 

-  Total Rate in [1, 20] keV from all 
detectors: 11563 ± 302 events per 
year  

- Total Rate for NR events within the 
energy interval [1, 20] keV from all 
detectors: 46 ± 17 events per year



Optical windows
- PMMA seems to have mechanical and radio purity good performance; 

- Optical performance quite good except for a possible reflection; 

- I’d use it as a default solution


