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Abstract

Japanese swords can be effectively studied by neutrons since neutron has high penetration power at an energy range
where diffraction occur. Therefore, neutron can give crystallographic information as well as transmission image. We
have applied a pulsed neutron imaging method and a diffraction method to the Japanese swords. Here, we present results
on parts of samples at various fabrication stages, different Tsukurikomi swords as well as difference between neutron
and X-ray transmission image, and assessment of possibility of gas analysis in a Fukure by muon.
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Figure 1. Bragg-edge transmission spectra of 5 mm thick
o Fe (bcc) obtained by simulation.®.
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Figure 2. Change of lattice plane distribution from
Hizukuri to Yakiire. In the Yakiire large lattice plane
occurred around edge region.
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Figure 3. Different Tsukurikomi Japanese swords. The
upper and middle are Mukutsukuri, and lower
Honsanmai.

Figure 4. X-ray transmission image (a) and neutron
transmission image (b).
Figure 5. Neutron diffraction patterns of the Honsanmai
sword at the cutting plane.
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Figure 6. CT images of the Fukure part. The numbers
in the figures are order of the CT corresponding the
length orientation.

Figure 7. Photon intensity distribution along the muon

beam.
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