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Improving the Contrast of Neutron Radiography Images Obtained by IECF
Device Based on MCNP Simulation and Optimization of Geometric Factors

M. Mehrabi'®, S. Vosoughi!, N. Salek?
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P.0.BOX: 11365-8486, Tehran, Iran.
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P.0.BOX: 11365-8486, Tehran, Iran.

Abstract:
Neutron radiography is used to solve many problems related to the inspection of objects that are

not possible with other non-destructive testing methods such as x-ray radiography and ultrasound
waves. Because this method is based on the attenuation of neutrons in the parallel beam, both
scattering and absorption of neutrons in the object will change the intensity of the beam and affect
the contrast of neutron radiographic images. The inertial electrostatic confinement fusion (IECF)
is an excellent device for neutron radiography due to its ability to produce fast neutrons with high
flux. In this study, first the process of neutron radiography was simulated with the help of MCNP
code, then the contrast of neutron radiography images was evaluated according to the results
obtained from the optimization of geometrical parameters. The results show that the optimization
of the geometrical parameters of the radiographic system based on the use of the IECF device
causes a good adaptation of the image and the object to each other, reducing blurring in the image
and increasing the contrast. Therefore, the best contrast was considered at the optimal object-
detector distance of 50 cm and the optimal source-object distance of 150 cm.

Keywords: Neutron radiography, Monte-Carlo, IECF, Contrast.
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