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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

Name of sample(s) and chemical formula, or compositions including physical form.

(1) Fragment of Japanese matchlock gun (muzzle), Fe, solid, 1cm, 8g

(1) Fragment of Japanese matchlock gun (rear), Fe, solid, 1cm, 10g

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Experimental method

We applied for the experiment to deliver an energy selective neutron CT experiment to clarify material 

properties and manufacturing techniques of traditional Japanese iron artifacts such as matchlock gun, 

but because of the adopted beam time allocation (two days), we changed the details of our experiment 

as it's impossible to deliver an energy selective neutron CT just in two days. Instead, we delivered a 

pulsed neutron imaging using TOF methods. We analyzed two fragments (rear and muzzle) of 

traditional Japanese matchlock gun from three different directions at J-PARC/MLF BL22 which will

accomplish the main purpose of my application. A 2D-PSD, MCP (the spatial resolution: 55

detection area: 2.8cm×2.8 cm), was used to get the spatial dependent TOF data.

Results

We could get neutron transmission images of two fragments (muzzle and rear) of traditional Japanese 

matchlock gun from three different directions as shown in Fig.1 Fig.2 shows narrow energy (just before 

110 edge of Fe) spectrum images of the samples. There are a lot of macro crystallites are seen in 

both samples, especially in the muzzle. We judged them as macro crystallites because we see them 

only before the last Bragg edge and nothing is seen past the 110 Bragg edge. The area and the
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Experimental method and results (continued) 

amount of the macro crystallites almost match the optical-microscopic observation of the samples. 

Fig.3 shows the mapping of the strain (calculated by the Bragg edge position) of the samples by three 

different directions. We are still analyzing the data and the further consideration is needed, but on the 

whole, we could get very meaningful results through the experiment.   
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 Fig,1 Neutron transmission Images (full spectrum images) of the fragments of traditional Japanese  

      matchlock gun (rear: left and muzzle: right) by three different directions (a), (b),and (c), 
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 Fig.2 Neutron transmission Images (narrow energy, of the fragments of  

      traditional Japanese matchlock gun (rear: left and muzzle: right). 
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  Fig.3 The mapping of the strain (calculated by the Bragg edge position) of the samples by three   

       different directions (a), (b), and (c). 




