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Abstract

We performed simulation studies of the beam scatterer for the beam loss mitigation in the slow extraction from the J-
PARC Main Ring. In the J-PARC MR slow extraction, the largest beam loss occurs at the electrostatic septum (ESS),
which is located at the most upstream of the slow extraction straight section. Suppressing this largest beam loss is
crucial to realize the slow extraction with larger beam power. A beam scatterer, which is placed at the upstream of the
ESS and deflects the protons travelling toward the septum ribbons of the ESS, is one possibility to reduce such beam
loss. Thus we performed simulation studies and found that in the best case the total amount of the beam loss can be
reduced by 36 % compared to the beam loss without the scatterer.
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Figure 1: Photo of the electrostatic septum in vacuum
chamber at J-PARC Main Ring.
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Table 1: Radiation Lengths X, and Nuclear Interaction
Lengths A for Typical Materials

Material zZ A Xo/p [em] A /p [em]

Be 4 9 353 29.9
C 6 12 19.3 26.8
Ti 22 48 3.6 17.4
w 74 184 0.35 5.7
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Figure 2: MARS calculation results for the angle
distributions of scattered protons with two different
scatterer materials. The data in upper and lower panels
are same but the lower has wider range in the
horizontal axis.
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Figure 3: Schematic top view of the configuration of
the beam scatterer and the ESS septum ribbon.
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Figure 4: The simulation results of the total beam
losses and the hit rates on ESS septum ribbon with
various scatterer lengths. The total beam loss has
minimum value around the scatterer length of 1 mm.
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Figure 5: The simulation results of the total beam
losses with various scatterer positions. The length of
the scatterer is optimized individually for each
scatterer position.
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