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DEVELOPMENT OF HIGH-CURRENT ELECTRON BEAM ACCELERATOR USING
Nb3;Sn SUPERCONDUCTING RF ACCELERATOR FOR VARIOUS MATERIALS
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Abstract

Various irradiation beam experiments such as RI production, material irradiation for asphalt modification,
nanocellulose production are conducted by using CW beam accelerator based on the superconducting cavity in Compact
ERL (cERL) from 2019. For these applications, higher-current beam irradiation is needed. However, a compact
accelerator is desired for general-purpose irradiation beams. For this purpose, we designed a compact accelerator by using
superconducting cavities. A 10 MeV, 50 mA high-current beam source was designed for practical wood irradiation from
nanocellulose production experiments. Recently, Nb3;Sn cavities were developed instead of the Nb superconducting cavity
used in the cERL accelerator at KEK. In this paper, we will present the design of this high-current compact accelerator
based on NbsSn superconducting cavities. We estimated how to compact and power saving by using a new NbsSn cavity.
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Figure 1: Comparison between Nb cavity cryomodule and
Nbs;Sn cryomodule.
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Figure 2: Conceptual design of 10 MeV, 50 mA accelerator
based by using Nbs;Sn SRF cavities.
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Figure 3: Simulation results of distribution of transverse
beam profiles under beam acceleration in NbsSn cavities
designed above.

Table 1: Initial Parameters of Electron Beam

T 77 pC

(650 MHz T 50 mA)
TR 1000000
BEFHTRLF— 100 keV
B 5 mm (—#£5370)
T IRIE A 5 mrad
VBB FE S 15mm (RM.S)

(gaussian, £30)

TR F— 10 MeV (kinetic energy)
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Figure 4: (left) Cross section of cathode of thermonic gun.
(right) calculated electric field around cathode.
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Figure 5: Conceptual design of injector part.
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Figure 6: Simulation result of injector part.
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Figure 7: (upper) Schematic design of Nb3;Sn cryomodule.
(Lowe) conceptual design of Nb3Sn cryomodule.
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Figure 8: Conceptual design of irradiation parts.
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Figure 9: Conceptual design of 10 MeV 50 mA accelerator
based on Nb3Sn SRF cryomodule.
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