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Abstract

We have produced radioactive isotope (RI) via photonuclear reaction using a 60 MeV electron linac at ELPH.
Although RI production has been practiced for long time at ELPH, the current version of our irradiation system has
room to be improved and problems to be solved such as reinforcement of RI production rate and minimization of
radiation exposure risk at system maintenance. Therefore, we have developed new irradiation system which solves the
both above problems. This paper reports about this irradiation system such as structure design, cooling system design,

and simulated irradiation performance.
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Table 1: Irradiation Parameters

Beam energy 20, 30, 40, 50 MeV

Average current 90, 110, 120, 120pA

Injection beam size 6 =3 mm
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Figure 1: Layout of an old irradiation system.
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Figure 2: Cut model of new irradiation system assembly.
A converter-holder is installed at the beam line end, and a
target-holder which encloses a target would be inserted
into irradiation position.
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Figure 3: Assemble of a converter-holder. Stressed areas
found by simulation are pointed by red arrow, and parts
displaced by stress are highlighted by green.
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Figure 4: (a) A velocity contour map of coolant inside the
converter-holder. (b) A plot of coolant velocity along
distance from center to outer radius of tungsten plate.
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Table 2: Temperature and Thermal Stress of Converters

e Beam size 6=1mm 6=2.5mm
Temperature 642 °C 335°C
Thermal Stress 559 MPa 272 MPa
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Figure 5: A cut model of a target-holder.
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Figure 6: A Layout of GEANT4 simulation.
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Figure 7: Comparison of old and new Irradiation system
in GENAT4 simulation result (a) Average electron beam
energy into converter (b) Number of produced photon in
50 MeV electron beam injection (¢) Number of produced
photon in 20 MeV electron beam injection.
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Figure 8: A photo of pressure test and helium leak test.
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