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Abstract

In the production of medical RI using an electron beam accelerator, electron beam is converted into gamma rays, and
the desired RI is produced through photonuclear reactions. A converter is often used for e-/y conversion, and by installing
a converter before the RI sample, unnecessary heat load on the RI sample can be avoided. On the other hand, since the
converter is exposed to electron beam irradiation, the cooling capacity of the converter is directly linked to the acceptable
electron beam intensity. After modeling the basic structure of a water-cooled converter, we attempted to improve the
acceptable electron beam intensity of the converter by optimizing the irradiated part structure and the cooling water path
structure. In structural optimization of irradiated part, topological optimization and addictive manufacture method were
employed. For the cooling water path structure, designs incorporating venturi structures and vortex generators were
created. These optimizations are expected to improve acceptable electron beam current by approximately 70%.
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Figure 3: Converter body (left) overhead view, (right) 3/4
sectional view.
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Figure 4: Temperature rise before and after converter
structure optimization.

Figure 5: Converter model made by copper alloy additive
manufacturing.
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Figure 6: Venturi structure - (Top) Initial design, (Bottom)
Venturi structure.

¥y
zL X
— AT [°C]
ar

- 33 ]

29 -

. . 25 -

(a) Temperature contour of initial design 21 -

17 A

13 -

(b) Temperature contour of optimal design

Figure 7: Temperature distribution when introducing the
venturi structure - (top) initial design, (bottom) after
introducing the venturi structure.

Figure 8: Fluid model tester at KEK.
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Figure 9: Machine learning-based surrogate model.
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Figure 10: Converter temperature distribution after

introducing vortex generator.
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Figure 11: Temperature rise suppression when a vortex
generator is installed upstream of the heated part.
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Figure 12: Temperature rise suppression when a vortex
generator is installed downstream of the heated part.
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Figure 13: Production rate of M0-99 by using the electron
accelerator and converter target system.
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