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Introduction
⚫ Currently, the most commonly used gamma-ray source for radiographic testing in Japan 

is Ir-192 (radioactivity: 10 Ci). 

⚫ The predominant form consists of stacked disc sources in a cylindrical shape, which 

differs from an ideal point source.

⚫ Therefore, the fabrication of a miniaturized sphere Ir-192 source that has no directional 

anisotropy in all directions and reduces geometric unsharpness has been attempted.

⚫ This paper presents the results of irradiation conducted using JRR-3 operated by JAEA 

and describes the imaging tests of sphere sources performed previously.

Fig.1 Miniaturized sphere Ir-192 source by melt 

dropping method

Result (Irradiation)
⚫ Visual inspection confirmed that no harmful scratches had occurred on the irradiated sphere Ir-192 samples.

⚫ The dose measurement results for each miniaturized sphere are shown in Tables 2 through 5.

⚫ Since there is almost no variation in the specific radioactivity values for each group, it is estimated that thermal 

neutrons at the JRR-3 VT-1 were irradiated uniformly from almost all directions.

Discussion (Radiography Test)
⚫ A comparison of radiographic testing using 

sphere sources and disc sources is described.

⚫ The radiographic conditions for this test are 

shown in Table 6, and the radiographic 

arrangement is shown in Figure 4. 

⚫ Table 7 shows the wire diameters of the Image 

Quality Indicator (hereinafter referred to as 

"I.Q.I") that could be identified by direct 

observation of the films. Visual observation 

showed that the W-1 I.Q.I had one more 

identifiable wire than the A-2 I.Q.I. 

Conclusion
⚫ Using JRR-3, the first-ever irradiation of sphere Ir-192 was conducted in Japan. It was confirmed that neutron 

irradiation in the VT-1 of JRR-3 was performed uniformly.

⚫ Preliminary tests showed that the developed miniaturized sphere sources produce images with less geometric 

unsharpness (penumbra) compared to conventional disc sources. The utility of sphere sources has been demonstrated.

⚫ The sphere sources irradiated in this study are scheduled to undergo F-RT and D-RT imaging tests for further 

discussion. 

Table 2  Radioactivity of the sphere 1.5mmφ Table 3  Radioactivity of the sphere 1.0mmφ
Table 4  Radioactivity of the sphere 0.8mmφ

Table 5  Radioactivity of the sphere 0.5mmφ

Table 6  Radiographic Conditions

Fig.4 Radiographic Arrangement

Fig.5 Film digitizing image (W-1: Sphere, A-2: Disc)

Table 7 Results of perceptible wire diameter for I.Q.I

Method (Irradiation using JRR-3)
⚫ Four types of miniaturized sphere samples ranging from 0.5 mm to 1.5 mm in diameter were selected.

⚫ Figure 2 shows the structural overview of the target holder and irradiation capsule.

⚫ The irradiation was carried out for 1 cycle (25days) at VT-1 hole (nominal thermal neutron flux of 3×1014cm-2s-1) 

in the fuel region of the JRR-3 core. 

Table 1 Shape and size of the irradiation target

Fig.2  Outline of Irradiation Capsule and Target Holder
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