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Development of nondestructive investigation technology by using neutrons
generated by laser driven photo nuclear reaction
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This is a feasibility study of neutron radiography using fast neutrons

generated by photo-nuclear reaction occurring in laser-produced plasma. Neutron imager must have a
function of temporal-discrimination (< 10 ns) to exclude useless images caused by bremsstrahlung
from the plasma.

First, we tried to increase neutron yield by the use of a preformed plasma generated with a laser
pre-pulse arriving in prior to the main drive pulse. LFEX laser (1 kJ/1 ps) at Osaka U. and T6 laser
system (0.5 J/35 fs) at Kyoto U. were used to obtain an energy scaling of neutron yield. Missing
date for the intermediate laser energies (i.e., from 10 to 100 J) will be successively obtained by
the support of a new research grant.

Second, we developed a temporally-gated neutron imager. For this study, LINAC of Osaka U. was used.
Photo-transfer efficiency from a scintillation panel to an ICCD camera was improved by a factor of
4, but further improvement is needed for practical application.
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