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Abstract

At the J-PARC main ring, a proton beam accelerated to 30 GeV is supplied to the Hadron Experimental Facility by slow
extraction using third-order resonance. So far, we have achieved beam delivery with a beam extraction efficiency of 99.5%
and a beam power of 64 kW. Beam loss is mainly caused by the septum ribbons of the electrostatic septum located at the most
upstream part of the slow extraction equipment. We plan to reduce the beam loss in the septum ribbons by scattering the proton
beam at small angles using the diffusers. A beam test conducted in 2021 with a low-intensity beam confirmed that the beam loss
can be reduced by about 60% using the diffusers, but there are concerns about increase in the activation of peripheral equipment
due to changes in the position where the beam loss occurs. Therefore, by simulation using FLUKA, we evaluated the change
in the activation of the peripheral equipment due to the installation of the diffusers, and examined the solutions to reduce it.
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Figure 1: The schematic picuture of the configuration of the
diffusers.
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Figure 2: The geometory in FLUKA for the residual dose cal-
culation.
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Figure 3: The blue points show the calculation results of resid-
ual dose without the diffusers. The orange points show the
results with the diffusers. The calculation was performed us-
ing FLUKA for the irradiation time of 30 days and the cooling
time of 6.5 hours.
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Figure 4: The geometory in FLUKA for the residual dose cal-
culation when the positions of diffuser 0 and steering magnet
+ BPM are exchanged.
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Figure 5: The green points show the calculation results of
residual dose when the positions of diffuser 0 and steering
magnet + BPM are exchanged. The calculation was performed
using FLUKA for the irradiation time of 30 days and the cool-
ing time of 6.5 hours.
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Table 1: Calculation Results of Beam Loss with Various Con-
figuration of Diffusers

Configuration Beam Loss
No diffuser 1.0
Diftuser 0 only 0.42
Diffuser 1 only 0.47
Diffuser 0 and 1 0.35
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Figure 6: The red points show the calculated residual dose
for diffuser 1 only case. The calculation was performed using
FLUKA for the irradiation time of 30 days and the cooling
time of 6.5 hours.
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