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Qualitative and quantitative analysis

peak position: energy of γ-rays 
 emitting radionuclide➔

net peak area → intensity of γ-rays 
 quantity (activity) of nuclide in question➔

However the the relationship between the peak energy and the emitting radionuclide 

is not always straightforward and  unambigous.  



  

226Ra ↔ 235U line overlap
226Ra: 186.2 keV ↔ 235U 185.7 keV 
226Ra: this is the only gamma-line
235U: more gamma-lines: 
        4 most intense lines are easy to identify



  

85Sr, 85Kr – or annihilation peak?

The production mechanism of annihilation radiation includes Doppler broadening. 
The annihilation peak produced in a photon spectrum by annihilation radiation 
therefore has a higher full width at half maximum (FWHM) 
than decay-generated gamma rays in spectrum.
85Sr   T½= 64.85 d or 85Kr T½= 10.75 y     

If the spectrum evaluation code cannot handle properly the width of annihilation peak,
sometimes improves the peak fit with adding an extra line of the above mentioned 
radionuclides. 

ECβ- T½ = 64.85 dT½ = 10.75 y

stable

514.0 keV



  

95Zr: 724.2 keV (44.27%)  ↔ 154Eu 723.3 keV (20.05%) 
 756.7 keV (54.38%) ↔ 154Eu 756.8 keV (4.53%)

       154Eu 123.1 (40.4%) ↔ 152Eu 121.8 keV (28.41%)
95Nb: 765.8 keV (99.81%)

   154Eu 123.1 (40.4%) ↔ 57Co 122.1 keV (85.49%) 

      136.5 keV (10.71%)

14.4 keV  (9.18%)

57Co ↔ 95Zr, 95Nb, 152Eu, 154Eu overlaps



  

False indentification of 109Cd
Decays by electron capture 
→ emits the characteristic X-ray lines 

of its daughter element Ag: Ag-Kα: 22.1 keV, 
 Ag-Kβ: 25.0 keV

+ gamma: 88.0 keV

However Ag characteristic X-rays can be induced in other way. 

used in air samplers
for iodine sampling 

contains 7% Ag 

125I emission lines (X-ray + gamma) 
induce Ag characteristic X-ray. 



  

failed nuclide identifications due to line-overlaps 

85Sr: the strongest gamma line is at 514 keV.  

Genie-2000 fits the 511 keV annihilation peak with a similar full width at half maximum 
as the other gamma lines. 
Due to the increased width of the annihilation peak, the fit is incorrect here. 

Genie 'corrects' this discrepancy by adding 85Sr and consequently its a gamma line 
what is actually not present in the sample, but mathematically the goodness of fit can be 
improved. 



  

Line overlaps from artefacts in gamma-spectrum

60Co T½ = 5.27 y: gammas: 1173.2 keV, 1332.5 keV 

>2 × 511 keV: pair production can occur 
and becames more significant with increasing energy 

1173 keV – 511 keV = 662 keV – just the only gamma-line of 137Cs

Is this a real 137Cs peak or artefact (escape peak of 60Co 1173.2 keV)?
If coming from 60Co, escape peak of 60Co 1332.5 should also appear. 
Or: apply an absorber between the sample and detector, which significanly reduces 662 keV.



  

Attempt to evaluate a gamma-spectrum 
with artificial intelligence (ChatGPT)



  

Thank you for your attention! 
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