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Abstract

J-PARC (Japan Proton Accelerator Research Complex) Main Ring delivers slow-extracted 30 GeV proton beam to
the Hadron Experimental Facility where various nuclear and particle physics experiments are conducted. To realize the
slow extraction operation with higher beam power the reduction of beam loss at the electrostatic septum (ESS) is desired,
and one possible approach is beam diffusers at the upstream of ESS. We carried out beam loss simulations with the beam
diffusers using MARS and FLUKA code and optimized the material and dimensions of the diffusers. We found out that
beam loss at the ESS can be reduced by about 65% with optimized two diffusers at the upstream of ESS. According to
the simulation results two diffusers were installed in the J-PARC Main Ring and the beam test with one diffuser was
performed. Observed beam loss reduction was about 60%, which was in good agreement with the simulation results.
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Table 1: Optimized Lengths and Thicknesses for the Two
Diffusers which are Obtained Using FLUKA Code: tand L
stand for thickness and length, respectively, and the values
are in millimeter. Beam losses are normalized to the no
diffuser operation.

diff0 diffl beam loss
t L t L
No diff - - - - 1
diffbonly 02 0.5 - - 0.42
diff1 only - - 01 2 0.47
diffdand1 02 05 0.1 2 0.35
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Figure 2: Residual doses around the ESSs after the slow ex-
traction operation. Blue squares show the on-contact mea-
surements with 6-hour cooling after 51 kW slow extraction
operation. Orange squares and red circles are the estima-
tions using FLUKA code for the operaton with and without
the diffusers, respectively. FLUKA estimations are multi-
plied by 3 to reproduce the measurements.
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Figure 3: Distribution of the energy deposition on the dif-
fuser 0.
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Figure 4: Outline drawing of the diffuser 1.
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Figure 5: Distributions of the counts of the beam loss mon-
itors (BLMs). Upper and lower panels show the distribu-
tions with and without the diffusers, respectively. SMS
stands for Slow extraction Magnetic Septa.
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