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In this research, | have developed a quantitative analysis technique of materials by nondestructive imaging
with a compact accelerator driven neutron source and demonstrated the possibility of an industrial neutron
imaging machine.

At first, | performed the neutron imaging experiments with RIKEN compact accelerator driven neutron source
RANS, construction of quantitative analysis system and development of image analysis method were carried
out. Next, effective resolution of imaging detector and neutron beam divergence related to spatial resolution of
neutron imaging were evaluated. And as an example of analysis, | evaluated water penetration into concrete and
quantitatively analyzed the behavior of water in concrete.

Currently, deterioration of an aging infrastructure has become surfacing, it is required to establish the
quantitative evaluation method of water in concrete, which influences deterioration of concrete structures.
Generally, water in concrete is detected by an embedded electric sensor, it is difficult to obtain continuous water
diffusion. On the other hand, neutron radiography is applied to observe water penetration into concrete as a
nondestructive testing method. This nondestructive method was executed in a nuclear research reactor, JRR-3, of
the Japan Atomic Energy Agency. While facilities with a nuclear reactor or a large intensity proton accelerator
produce novel information, the low frequency of use should be overcome. Therefore, expectations for
quantitative imaging with a compact accelerator driven neutron sources are increasing in recent years.

The results were obtained about water penetration in concrete samples with deterioration and various mix
proportions. It was clarified that the water distribution and reproducibility of samples with deterioration differed
depending on the degree of deterioration. In addition, for concrete with mix proportions, the water flux
corresponding to the penetration rate was output.

Consequently, the possibility of the compact accelerator driven neutron source for industrial use was shown
through this quantitative analysis.
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