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Abstract

The electron loading phenomenon significantly affects the operation of radio-frequency (RF) linear accelerators
(linacs), causing issues like multipathing and RF breakdown. Effective protective measures, including radiation shielding,
are crucial for sustainable accelerator facilities. This muon linac features advanced RF acceleration cavities, including the
disk-loaded structure (DLS) traveling-wave linac, which operates at a high gradient of 20 MV/m, posing challenges
related to radiation. Understanding electron generation and dynamics within the cavities is essential for radiation
evaluation. This paper assesses radiation estimation from the muon DLS based on electron DLS measurements and dark
current electron dynamics simulations with GPT. Detailed descriptions of measurement, simulation with PHITS, and

estimation methods are provided in the paper.
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Figure 1: InLight films set on eDLS.
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Figure 2: RF power waveform.

Table 1: RF Properties of eDLS
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Figure 3: Radiation dose distribution on the surface of
eDLS.
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Figure 4: PHITS simulation model of eDLS.
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Figure 5: PHITS does simulations and measurements.
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Figure 6: GPT Simulations of electron’s orbits in uDLS.
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Figure 7: Design plans for the uDLS building.
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Figure 8: Radiation distribution around the pDLS.
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Figure 9: Dose simulations around the two pDLSs.
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Figure 10: Energy distribution near concretes inner wall.
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Figure 11: Radiation dose at each energy.
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Figure 12: PHITS simulation model of pDLS with the
building.
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Figure 13: Radiation dose around concretes in upstream.
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Figure14: Radiation dose around concretes in downstream.
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