
A Computer Code for the Calculation of Efficiency Correction Factors due 

to Self-attenuation in γ-Spectroscopic Analysis of NORM 

Konstantina-Maria Triantafyllou, Konstantinos Kanoutos*, and Marios J. Anagnostakis 

Nuclear Engineering Laboratory, National Technical University of Athens, Iroon Polytechniou 9, 15780 
Athens, Greece  

* e-mail: kkanoutos@mail.ntua.gr corresponding/presenting author 

 
Measurement of natural radioactivity with γ-spectroscopy remains a complex procedure, mainly due 
to the various parameters affecting detection efficiency. Self-attenuation inside the samples poses a 
major challenge, which is particularly intense for Naturally Occurring Radioactive Materials (NORM). 
For the accurate analysis of NORM, efficiency corrections need to be performed, especially for the 
low energy photons. The development of a MATLAB® code as a standalone application [1], focusing 
on the calculation of correction factors for self-attenuation, has been the goal of this on-going work. 
The Efficiency Correction Factors (ECF) are calculated with the “Integral Method” [2], for different 
materials, densities, source-to-detector configurations and photon energies. Several parameters 
affecting calculations were studied, namely material matrix, density and effective interaction depth 
inside the detector. The initial code results were compared with efficiency calculations from Monte 
Carlo simulations and proved promising, while also indicating that self-attenuation corrections should 
not only be limited to low energy photons (e.g. below 200 keV) as they may be important for much 
higher photon energies as well. 
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