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Abstract

Accessible neutron sources are continuing growth in importance both for scientific and industrial users. The RIKEN
accelerator-driven compact neutron source (RANS) has been developed for practical use in simple and convenient
measurement. By using neutrons from Be(p,n) reaction, we have already succeeded in several measurements. Under-
film corrosion and movement of water in a steel plate was successfully visualized by neutron radiography. We have also
succeeded to detect the number of steel bars in a 30cm thick concrete slab by non-destructive inspection. A compact
mobile neutron source for deterioration survey of concrete constructs is our important development object. We have
started the studies of following subjects, optimization of the shielding to minimize the leakage radiation, reduction in
size and weight of the whole system, development of the efficient fast neutron detector, and diagnosis system for

inhomogeneous objects.
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Figure 1: Total neutron yield for low-energy nuclear
reactions calculated from experimental datal'l,
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Figure 2: Cross-sectional view of the RANS target station.
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Figure 3: Neutron energy spectrum of RANS at a distance
of 5m from the Be target simulated with PHITS code.
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Figure 4: Movement of water at locally-corroded steel
plates. Water movement visualization under the film in
the normal steel (left) and alloy (right) steel after image
treatment. Water distribution of wet condition are shown
in the top line. Lower two lines are 1 hour and 2 hours
later water distribution, respectively.
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Figure 5: Observation of different numbers of steel bar in
30cm thick concrete slab (a) Experimental set-up with
30cm thick concrete. (b) The transmission probability in
terms of different number of steel bars which inserts in
the 30cm thick concrete which is shown in right figure.
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