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Abstract

The neutron is most useful particle to study metallographic structure inside metal materials since in the X-ray
diffraction it is very difficult to study the inside of thick metals. We have applied a pulsed neutron imaging method for
the study of the metal cultural heritages, such as Japanese swords, matchlock guns and so on. Here, we present results on
a whole sward, and a part of samples at fabrication stage. Furthermore, a test experiment performed by using auxiliary

diffraction equipment.
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Figure 1. Example of Bragg-edge transmission spectra of
5 mm thick a Fe (bcce).
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Figure 2. Crystallite size and anisotropy index

distribution. Upper: Photo of the sword and areas
observed.

Middle: Crystallite size distribution

Lower: Anisotropy index (R111) distribution
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Figure 3. Change of lattice plane distribution from back
to edge. Right photo is the sample and the analysed
areas. Left figure shows change of the lattice plane
distance.
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Figure 4. A compact diffractmeter using 1D-PSD system
with a radial collimator for a backward geometry.

Figure 5. The Japanese sword on a graph paper. Red
circles present the irradiated areas for each measurement.
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Figure 6. Neutron diffraction patterns of the measured
sample.



