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Abstract

At cERL in KEK, an electron beam irradiation section for industrial use of accelerators has been newly constructed,
and in June 2019, Radioactive Isotope (RI) production and asphalt reforming test have been conducted. The irradiation
beam line can supply electron beam with a maximum energy of 19.5 MeV and a maximum current of 10 pA. In the
irradiation section, it is necessary to remove the heat generated by the beam irradiation from irradiated samples (target).
In addition, during production of RI, the target is required to be sealed. Therefore, we developed a target cooling system
that maintained a sealed structure. In our cooling system, the target is encapsulated and this capsule is indirectly cooled
by contacting the cooling stage. In development, mock-up tests were also conducted using an electron beam welding
machine as a heat source in order to demonstrate the performance of the cooling system. This time, we report on the
thermal design, mock-up tests, and operation status of this cooling system.
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(a) Irradiation Section
before shield install

Figure 1: Structure of electron beam irradiation section. (a) Overview of irradiation section. (b) Cross section of

irradiation chamber.
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Figure 2: Typical structure of capsule. (a)Front view
(b)Back view.

Figure 3: Capsule set in cooling stage. (a)Back view. Stage
and capsule are in irradiation position. (b)Side view. This
side surface of cooling stage is blackened for IR imaging.
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Figure 4: Energy Deposition in metal Molybdenum.
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Figure 5: Temperature distribution of capsule target.
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Figure 6: Mock-up of capsule cooling system.

cERL Mock-up test (30W@atmosphere)
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Figure 7: Pressure dependence of temp rise.

(a)Irradiation position
in EB welding machine %

(b) Water pipe connection

Figure 8: Mock-up test with EB welding machine. (a)Set
position of mock-up in EB welding machine. (b)Water
pipe connection.

cERL Mock-up test(EB welding machine)
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Figure 9: Power dependence of max temp.
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‘ (a) Monitored values during irradiation ‘
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Figure 10: Monitored values during irradiation(11.5 MeV X8 uA X670 sec). (a) Monitored values during irradiation.
(b) IR image just after irradiation start. (c) IR image just after irradiation stop.
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Figure 11: Samples of RI production. (a)Disk sample.
(b)Plate Sample.

Figure 12: Examples of IP. (a)Disk sample. (b)Plate
Sample.

Figure 13: Preparation for asphalt experiment. (a)Cross
view of asphalt capsule. (b)Asphalt holder.
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