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Abstract

High-current electron beams are used in various fields, including medicine, industry and basic science research. Various
types of radioisotope (RI) are used in the field of nuclear medicine for diagnosis, such as PET and SPECT. In recent years,
the medical RIs have been applied to cancer therapy, and the Ac-225 has been confirmed to be effective in the treatment
of advanced cancer. One of the promising RI production methods for medical application is the use of high-current beams
of accelerators. A photonuclear reaction is used in the RI production process using electron beam. We have started
research and development of a 4K niobium-tin (Nb3Sn) superconducting electron accelerator system for RI production,
which can be operated with a compact conduction cooling system. As a first step, we start to develop a single-cell Nb3Sn
superconducting cavity and a cryomodule. and to demonstrate the superconducting cavity performance the beam
experiment will be performed. We will report on the development of Nb3Sn cavity and design studies for a

superconducting linac for the RI production.
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Table 1: RI Production via Photonuclear Reaction

Target Reaction Radioisotope
100
100 Mo(y, Il) MO 99m,
Mo 99 99m, Tc
Mo—> Tc+e
68Zn GRZn(y, p) Cu 67Cu
70 68
70 Ge(y, 21‘1) Ge, 68
Ge 68 68 Ga
Ge— Ga+te
226 25
zzeRa Ra(y,n) Ra, 225 Ac
Dpa A e
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Figure 1: Cross-section of photonuclear reaction of 2*°Ra
(v, n)**Ra [2] and Bremsstrahlung spectrum with different
electron beam energy [3].
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Table 2: Beam Parameters

Micro-bunch charge (Qp) 1.0 [pC]

Beam pulse length (T},) 100 [ns]
Number of bunches ~286 [bunches]
1 [Hz]

20 [MeV]

Beam repetition ( frep)

Energy
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Figure 2: Test cryomodule of S-band superconducting
cavity for conduction cooling.
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Figure 3: 3 GHz niobium cavity thermally linked to the
4 K second stage of a GM cryocooler.
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Figure 4: Cernox thermometers on the cavity and thermal
link.
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Figure 5: Temperature change at various positions inside
the cryomodule measured with Cernox thermometers.
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