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Abstract

The white neutron source, which has been in operation since 2004 at the Research Center for Nuclear Physics, Osaka
University, has been used for testing semiconductors as it has an energy spectrum similar to the energy spectrum of
cosmic ray neutrons near the surface of the earth. It has contributed to research of the single-event effects of semiconductor
devices. Since 2019, we have been undergoing renovation work on the facility and the AVF cyclotron to increase the
beam intensity. After the renovation, the white neutron source was adapted to a 300 mm diameter irradiation field,
increased beam intensity. In October 2023 and March 2024, the beam was commissioned and in use again. During the
commissioning, the neutron beam profile was measured using an imaging plate with an activation of aluminum plate. The
obtained spatial uniformity was better than +£10%, which complies with the requirement of the recommended test
procedure defined by JEDEC. We also constructed a detailed geometry of the white neutron source with the PHITS code.
For the verification of the geometry and the particle tracking system of the PHITS code, we measured ambient dose
equivalent rate using the neutron dose detectors: DARWIN and Wendi-2 at various points near the white neutron source.
The measured dose rates and the simulated results were consistent within factor 2. We restarted the use of our white
neutron source. Its working time were 420 hours in FY2023 which is almost the same as before the renovation work.
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Figure 1: Setup of the RCNP white neutron source.
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Figure 2: Photo of the target with cooling pipes.
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Figure 3: Simulated neutron beam profile.
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Figure 4: Measured neutron beam profile. Two-
dimensional contour (top), horizontal projection (middle),
and vertical projection (bottom).
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Figure 5: Simulation geometry of the RCNP white neutron source and points for dose measurement.
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Figure 6: Energy distribution of neutron flux for 1 uA

proton on target.
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