
  

LOW RADIOACTIVITY 

MEASURES AND ANALYSIS

STEPS OF ANALYSIS:
➢ Calibration of spectrum
➢ Counting of events in the ROI
➢ Estimation of activity concentration of each radionuclides by using the data of 

simulation

We discussed some details 
about these steps with 
Matthias



  

CALIBRATION OF SPECTRUM

For each sample, the output file contains:
➢ informations about the sample
➢ two columns of data: channels and counts
➢ the coefficients of calibration



  

Kapton_Cu Field Cage

E=351.93 keV - 133Ba

E=238.63 keV - 212Pb

E=1460.82 keV - 40K



  



  

Kapton_Cu Field Cage



  

COUNTING EVENTS IN THE ROI

➢ For each ROI I need to determine the detection limit (LD) to select probable 
signal events

➢ First, I need to subtract the background from the signal → NN = NS-NB

➢ To select a region of interest (ROI) I used the following formula

➢ Then, I select probable signal events: NN > LD → I found a signal peak



  

Kapton_Cu Field Cage

PET_Cu Field Cage



  

➢ If I have more than one energy emission line for the same radionuclide:
✔ I need to determine the activity for every line 
✔ Then, I estimate the weighted average of activities 

➢ To estimate the activity concentration of each radionuclide I need values of 

efficiency 
➢ These values outcome from the simulation of the detector used to measure samples 
➢ At the moment I have not yet received the simulation files, so I cannot determine 

the activity values necessary for the simulation of our detector 

➢ If the activity value is comparable to its uncertainty, I need to put an upper limit 
estimated as 3sigma

ESTIMATION OF ACTIVITY 
CONCENTRATION 



  

Results of this first analysis show that:
➢ Kapton_Cu FC → 133Ba, 210Pb, 235U, 214Pb, 137Cs, 208Tl
➢ PET_Cu FC → 133Ba, 210Pb, 235U, 214Pb, 137Cs, 208Tl, 226Ra, 212Pb, 134Cs

CONCLUSIONS AND 
UPDATES

Update on the status of the samples:



  

PET+Cu

No rebin Rebin=5 Rebin=10 Rebin=20



  

Kapton+Cu

No rebin Rebin=5 Rebin=10 Rebin=20
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