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Determination of saturation depth in Compton scattering using artificial
models

S. Ashrafi, D. Alizadeh, O. Jahanbakhsh, A. Ghalehasadi”

Faculty of Physics, University of Tabriz, P.O.BOX: 51666-16471, Tabriz, Iran

Abstract:

The intensity of Compton scattered y-ray photons provide very useful information about the
electron density distribution of a test sample. Because of photon attenuation, the application of
this method is limited to a certain depth of the sample (saturation depth), which depends on the
energy and intensity of emitted photons and also on the material of the sample. In this study, we
measured the energy spectrum of the scattered photons of 662 keV at 90° with a Nal(Tl)
scintillator; and determined the saturation depth of the different materials by the Artificial Neural
Network (ANN) algorithm and Adaptive Network-based Fuzzy Inference Systems (ANFIS).
Two sets of samples with known and unknown saturation depth were used to train and test the
network, respectively. The highest precision was achieved by using the Adaptive Network-based
Fuzzy Inference Systems (ANFIS). Thus adaptive network-based fuzzy inference systems may

be used to determine saturation depth.

Keywords: Compton scattering, Saturation depth, Artificial neural networks, Adaptive Network-
based Fuzzy Inference Systems
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