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Abstract

Recently, nuclear medicine therapy using radioisotopes (RI) is attracting attention. We are conducting research into the
development of a Nb3Sn superconducting electron accelerator capable of high-current beam acceleration to realize mass
production of medical RI using an electron accelerator. NbsSn superconducting cavities can be cooled down to 4 K by
conduction cooling without liquid helium to achieve high RF performance, making it possible to construct
superconducting accelerators in small facilities such as universities. Currently, we are constructing a cooling system for
a 3 GHz single-cell superconducting cavity using a GM cryocooler and are designing a thermal link to conduct cooling
from the cryocooler to the cavity. In this conference, we will report on cooling tests using a GM cryocooler and resonant

frequency measurements of the superconducting cavity.
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Figure 1: Cryomodule of 3 GHz

superconducting cavity.
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Figure 2: Temperature change during cooling test.
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Figure 3: Temperature change during cooling test (1%
stage, 40 K).
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Figure 4: Temperature change during cooling test (2™
stage, 4 K).
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Table 1: Resonant Frequency, Coupling Coefficient, and
Q-value as a Function of Antenna Length

Antenna  fo[MHz] By B2 Qo
Length

4.0 cm 3074.05 0.06422 0.06868 4839
4.5 cm 3074.03 0.1372 0.1358 6327
5.0 cm 3074.72 0.2443 0.2679 6230
5.5cm 3072.46 0.8181 0.8915 5777
6.0 cm 3067.79 4.153 3.664 5908
6.5 cm 3052.16 2.736 2.736 799.0
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Figure 5: Temperature change during cooling test with
resonant frequency measurement.
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Figure 6: Temperature change during cooling test with
resonant frequency measurement (2" stage, 4 K).
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Figure 7: Cavity temperature change and resonant

frequency variation.
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