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Estimation of Caesium-137 Intake in Dicentrarchus Labrax by Using
Compartmental Model and Neural Network

E. Yahaghi', A. Movafeghi**®, M.A. Askari', G. Karimi Diba®, N. Mohammadzadeh??
1. Department of Physics, Imam Khomeini University, P.O.Box: 34149-5599, Qazvin — Iran
2. Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14395-836, Tehran — Iran
3. Iran Nuclear Regulatory Athority, AEOI, P.O.Box: 14155-1339, Tehran — Iran

Abstract: Cs-137 is one of the fission products that is usually released in environment after nuclear
accidents. This contamination remains in environment for a long time due to long half life of Cs-137 (30
years) and can enter easily into the human food chain. A two-compartmental model was implemented to
describe caesium intake and its distribution in Dicentrarchus Labrax, using a proposed differential
equation model. The model included two compartments, the first compartment was the blood and the
second one was the tissue. The activity of Cs-137 was undertaken in each compartment by means of a
numerical method and the activity of Cs-137 was considered as an input of compartmental equations. We
obtained the transfer coefficients between fish tissues by comparing the radiation curves with the actual
data. In the light of the differences with the transfer coefficients, the calculation by the COMKAT
software was found to be about 2%. Then, we provided the activity curves of Cs-137 and their
charactristics (feature extractions) by changing the transfer coefficients and they were utilized to train the
neural network. The network was trained for six data groups, and the results of the network testing had
about 99% correct response, therefore it can be employed to estimate the transfer coefficients in fish
tissue, the salinity range, and the activity of Cs-137 in water.

Keywords: Caesium-137, Two-Compartmental Model, Dicentrarchus Labrax, Transfer Factors,
Neural Network
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